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Getting Started with HFSS 3D Layout: Microstrip Filter

Conventions Used in this Guide

Please take a moment to review how instructions and other useful information are presented in
this documentation.

* Procedures are presented as numbered lists. A single bullet indicates the procedure has
only one step.

» Bold type is used for the following:

o Keyboard entries that should be typed in their entirety exactly as shown (e.g., “copy
file1 ” means type the word copy, then type a space, then type file1).

° On-screen prompts and messages, names of options and text fields, and menu
commands. Menu commands are often separated by greater than signs (>) (e.g.,
“Click HFSS > Excitations > Assign > Wave Port).

o Labeled keys from the computer keyboard. For example, “Press Enter ” means to

press the key labeled Enter.
« ltalic type is used for the following:

° Emphasis.

° The titles of publications.

o Keyboard entries when a name or a variable must be typed in place of the words in
italics (e.g., “copyfile name” means type the word copy, then type a space, then
type the name of the file).

¢ The plus sign (+) is used between keyboard keys to indicate that both keys should be
pressed at the same time (e.g., “Press Shift +F1 " means to press Shift and, while holding
it down, press F1). Always depress the modifier key or keys first (e.g., Shift, Ctrl, Alt, or
Ctrl +Shift), continue to hold it/them down, then press the last key in the instruction.

Accessing Commands: Ribbons, menu bars, and shortcut menus are three methods that can
be used to see what commands are available in the application.

« The Ribbon occupies the rectangular area at the top of the application window and con-
tains multiple tabs. Each tab has relevant commands that are organized, grouped, and
labeled. An example of a typical user interaction is as follows:

"Click Layout > Interface Ground "

© »|¢

® L
= [

This instruction means click the Interface Ground command from the Layout tab. An
image of the command icon, or a partial view of the ribbon, is often included with the
instruction.
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Getting Started with HFSS 3D Layout: Microstrip Filter

* The menu bar (located above the ribbon) is a group of the main commands of an applic-
ation arranged by category such File, Edit, View, Project, etc. An example of a typical user
interaction is as follows:

"From the File menu, select Open Examples" means click the File menu and select
Open Examples from the drop-down menu.

* Another alternative is to right-click and select from the shortcut menu. An example of a typ-
ical user interaction is as follows:

“Right-click and select Assign Excitation > Wave Port’ means select an object, right-
click, and click an option from the shortcut menu that appears.

Getting Help: Ansys Technical Support

For information about Ansys Technical Support, go to the Ansys corporate Support website,
http://www.ansys.com/Support. This information can also be obtained by contacting an Ansys
account manager.

All Ansys software files are ASCII text and can be sent conveniently by e-mail. When reporting
difficulties, it is extremely helpful to include very specific information about what steps are taken
or what stages the simulation reached, including software files as applicable. This allows more
rapid and effective debugging.

Help Menu

From the Help menu, select Help and choose from the following:

* [product name] Help - opens the contents of the help. This help includes the help for the
product and its Getting Started Guides.

* [product name] Scripting Help - opens the contents of the Scripting Guide.
+ [product name] Getting Started Guides - opens a topic that contains links to Getting

Started Guides in the help system.
Context-Sensitive Help
To access help from the user interface, press F1 to open the chosen help for the active product.

Press F1 while the cursor is pointing at a menu command or while a particular window tab is
open. In this case, the help page associated with the command or open window is displayed
automatically.
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Getting Started with HFSS 3D Layout: Microstrip Filter

1 - Introduction

Complete the Getting Started with HFSS 3D Layout: Microstrip Filter guide to create, solve,
and analyze a microstrip bandstop filter using the HFSS 3D Layout design type in the Elec-
tronics Desktop application. A bandstop filter (also known as a band-rejection filter) is a device
that attenuates signals within a target frequency band while passing higher and lower fre-
quencies unaltered. It is the opposite of a bandpass filter.

Note:

This figure was captured with the HFSS 3D Layout> HFSS Extents option enabled. The
outer envelope represents the boundary of the default air box surrounding the model,
which is the extent of the solution region meshed and solved an HFSS analysis is per-
formed.

In the other Getting Started with HFSS 3D Layout guides (Slot Fed Patch Antenna and Low Pass
Filter) the ground plane layer of the stackup was defined as Negative, and any objects drawn on
that layer represented areas of removed conductor. In this exercise, the ground layer is not Neg-
ative, then draw the ground plane conductor object.

Create the Model 1-1
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Draw the model using parametric design variables for the signal layer. Then evaluate and com-
pare the filter response using both HFSS and Planar EM analyses.

Set General Options

Before creating the bandstop filter, follow these steps to ensure the default unit of length meas-
urement is set to mil.

Note:

Define general settings before adding an HFSS 3D Layout Design element to a pro-
ject. The general options control the default settings when the design type is added. To
change default settings after a design has been added to the project, from the Layout
tab, select Layout Settings.

J» VRMs (] HFSS Extents - P-
% Pin Groups  [Eo List ==

Layout
, Workflow - Settings

1. Open the Options window by doing one of the following:

* From the Desktop ribbon, click General Options.

o —
i
C e =

General
Options

Create the Model 1-2
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* From Tools, select Options > General Options.

Tools  Window Help

Edit Libraries ¥ Unds —
e

: [
Run Script... Redo
e o HF35 Q30 Circuit  EMIT]
Pause Script A Delete - - -

Record Script To File...

Record Script to Project...
Open Command Window
Password Manager...

Debug Lagging...
Stop Debug Logging
Options » General Options...

Keyboard Shortcuts... J%&  HPC and Analysis Options...
External Tools...

Export Options Files...

[(] Show Queued Simulations
Bf  Edit Active Analysis Configuration...

Import Array from Table...
Job Management »

Chip Model Analyzer (CMA)
Layout Links...

SP1Sim

FilterSolutions

Metwork Data Explorer
PEmag...

Create the Model 1-3
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2.

If appropriate, expand the General group.

Options

= m
Desktop Configuration
Project
Miscellaneous
User Interface
Directories
Desktop Performance
Default Units
Remote Analysis
Component Libraries Options

2D Extractor

Circuit Design
Circuit Netlist Design
EMIT
HFS5
HFS5 30 Layout

Icepak

Maxwel 20

Maxwel 30

Mechanical

QD

RMxprt

Twin Builder

3D Modeler

Layout Editor

Machines

Model Editor

[+ Metist & Serint Fditor

Product Licensing

v Use Electronics Pro, Premium, Enterprise product licensing

Desktop Configuration

Set targeted configuration: |,-5.||
Custom Menu Set: |Default
Schematic Environment: |Circuit

Mew Project Options

When creating a new project:

Lo Lo Lo

(" Inserta design of type: |@ HFSS
{* Don'tinsert a design

Save Options
¥ Do Autosave

Autosave interval; | 10 edits

Beta Options. ..

j

]

Cancel

Create the Model 1-4
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3. Select Default Units.

Options

E General
Desktop Configuration
Project
Miscellaneous
User Interface
Directories
Desktop Performance
Remote Analysis
Component Libraries Options
2D Extractor
Circuit Design
Circuit Netlist Design
EMIT
HFS5
HFS5 30 Layout
Icepak
Maxwel 20
Maxwel 30
Mechanical
QD
RMxprt
Twin Builder
3D Modeler
Layout Editor
Machines
Model Editor
[+ Metist & Serint Fditor

Length Frequency
|mm ﬂ |GH2 ﬂ
Angle Pawer

||:|Eg j |m'v".|' ﬂ
Time Voltage

|ns ﬂ |m1-' ﬂ
Temperature Current

cel hd ma hd
Torque Speed

MewtonMe « m_per_se; v
Mag Flux Density Mass
tesla - kg hd

Pressure Conductance

|njer_mej |m5ie ﬂ

Resistance

ohm A

Inductance

nH -

Capadtance

pF v

-
=]
=
=
(1]

newton -

Angular Speed

rpm &

Mag Field Strength

:

A per_me *

Data Rate
bps hd

]

Cancel

Create the Model 1-5
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4. Select mil from the Length drop-down menu.

Options

E General
Desktop Configuration
Project
Miscellaneous
User Interface
Directories
Desktop Performance
Default Units
Remote Analysis
Component Libraries Options
2D Extractor
Circuit Design
Circuit Netlist Design
EMIT
HFS5
HFS5 30 Layout
Icepak
Maxwel 20
Maxwel 30
Mechanical
QD
RMxprt
Twin Builder
3D Modeler
Layout Editor
Machines
Model Editor
[+ Metist & Serint Fditor

Length Frequency
-] o -
Angle Pawer

||:|Eg j |m'v".|' ﬂ
Time Voltage

|ns ﬂ |m1-' ﬂ
Temperature Current

cel hd ma hd
Torque Speed

MewtonMe « m_per_se; v
Mag Flux Density Mass
tesla - kg hd

Pressure Conductance

|njer_mej |m5ie ﬂ

Resistance

ohm A

Inductance

-
=]
=
=
(1]

newton -

Angular Speed

rpm &

Mag Field Strength

:

A per_me *

Data Rate
bps hd

Cancel

5. Click OK to close the Options window.

Enabling Legacy View Orientation

The instructions and examples in this guide use the legacy view orientation scheme, rather than

the controls introduced in release 2024 R1. Complete these steps to enable the Legacy View
Orientation and avoid any confusion.

Create the Model 1-6
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1. Navigate to Tools > Options > General Options to open the 3D Ul Options window.
Tools  Window Help

) Edit Libraries b i B E
) Library Tools 4 @ cColorby ~
Project Tools 4 EHiGrid
Toolkit * lupport

Run 5cript...

Record Script To File...
Record Script to Project...

Open Command Window
Password Manager...

Debug Logging...

Options g General Options...
Keyboard Shortouts... iy HPC and Analysis Options...

External Tools...
Export Options Files...

Show Queued Simulations

B =

Edit Active Analysis Configuration...
Import Array from Table...
Job Management L4

Calibration Wizard

Diagnostics L4
Chip Model Analyzer [CRhA]

Layout Links...

SPISim

Filtersolutions

Metwork Data Explorer

PEmag...

2. Expand General and select User Interface.

3. Check the Enable Legacy View Orientation box. When the user has completed the Get-
ting Started Guide, they should return to Options window and uncheck the Enable
Legacy View Orientation box.

Create the Model 1-7
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Opticns

[#

#FFEFFEBEBEEEBBB

[ General
Desktop Configuration

Project
Miscellaneous

User Interface

Directories

Desktop Performance

Default Units

Remote Analysis
Component Libraries Options

2D Extractor
Circuit Design

Circuit Netlist Design

EMIT

HFS5

HFS5 30 Layout
Icepak
Maxwel 20
Maxwel 30
Mechanical
Qi

RMxprt

Twin Builder
30 Modeler
Layout Editor
Machines
Model Editor

Metist & Serint Fritor

General
[ Show Message Window on new messages
I¥ Ensure that new messages are visible in the Message Window Tree

[ show Progress Window when displaying progress bars

Project Tree Visualization Options
[¥ Emphasize active command context (menu and toolbars)

I¥ Change icon when selection does not match active window
Mote: Single dick icon to launch corresponding window if available

| Expand Project Tree on Insert

Display Options
Maximum MNumber of Significant Digits a

Color scheme: Classic ﬂ
[¥ Enable Legacy View Navigation

[ Show welcome message at startup

[ ]

Cancel

4. Click OK.

Model Diagram

The following figure is a diagram of the Trace (signal) layer of the microstrip bandstop filter

model:

Fortd

- 36.4(L2) L 144)
I T
I
14.4 (L) /S
I 48 HiB
| L8 s 512
el | ¥
o o SR ERI] | Por2
ﬂ:' -
=+

86.4 (L2) All dimensions

L B

are in mils
a6 (L1)

¥

Create the Model 1-8
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There is also a 150 x 50 mil rectangular ground plane conductor that can be drawn on a separate
layer.

Continue to Inserting Layers.

Inserting Layers
Complete these steps to insert layers in an HFSS 3D Layout design.

1. From the Layout tab, click the Layers dialog button to open the Edit Layers window.

M] - EMDesign1 -
§ Eratch -
Lit Simulation Results Autor

i Layers dialog
It Open layers dialog

Create the Model 1-9
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Note:

Alternatively, from Layout, select Layers.

Layout HF535 3D Layout Tocls Window Help

BR List..
3 Layers...

Mets ¥

Push Down
Pop Up

Place Design...
Snap 3D

Connect Pins...

@,’ Cutout

[BETA] Generate Suggested HF5S Regions for Shwave
Group into Subdesign
30 Compenent Definitions

Import *
Export »

Cross-Probe Schematic Ctrl+K
% Settings...

Grid settings...
Draw HF55 Air Box

ey

Draw Ports/Sources

ViaStyles...
PinStyles...
Line Styles...
Text Styles...

Export to Slwave with ALinks

fm Measure

Erase Measurements

2. Inthe Edit Layers window > Stackup area, select Overlapping from the Type drop-
down menu.

Create the Model 1-10
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Stackup

Type: | Laminate j
Laminate

LInits:

QP ]

Multizone [Beta]

Add a Ground Layer to the Grid Control Table

Note:

When adding the first layer to the Grid Control Table, the actions of Insert above and
Insert below are identical. Once there are one or more layers in the table, the Insert
above and Insert below options will be inactive until a layer is selected from the table.
After selecting a layer from the table, select the chosen option depending on where you
would like the new layer to appear in the table (i.e., above or below).

1. Click Layer and select either Insert above or Insert below to open the Add Stackup
Layer window.

Layer Zone
Insert above...
Insert below...

Remowve

2. Inthe Add Stackup Layer window, do the following:

Add Stackup Layer *

M arne: || ok |
Type: |signal j Cancel |

Thickness: |Elmm

M aterial: | copper j

Create the Model 1-11
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a. Enter GND in the Name field.
b. Click OK to close the Add Stackup Layer window add the new ground layer to the

Grid Control Table.
Note:

The material copperis automatically assigned to signal layers.

Add a Dielectric Layer to the Grid Control Table

1. Right-click anywhere in the GND layer and select Insert dielectric above. A new row
appears in the Grid Control Table (default Name, Dielectric).

Insert above...

Insert below...

Insert signal above
Insert signal below
Insert dielectric above
Insert dielectric below
Insert Via Layer

Remowve

Lock
Unlock

Set Active
Merge Dielectrics...

Zones

2. Inthe new dielectric row, do the following:
a. Inthe Name field, replace Dielectric with Sub1.
b. Ensure 5mil is entered in the Thickness field.

c. Select Edit from the Material drop-down menu to open the Select Definition win-
dow.

Material | Thickness

FR4 epoxy

Create the Model 1-12
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3.

Select Definition

Materials | Material iters

—Search Parameters
Search by Name Search Criteria Libraries | Show Project defintions | Select all lbraries
| (% byName  byType { by Propety | [jsys] Materials =
S earch | IHeIative Pemittivity j
Relative Relati ~
/ MName Location Origin Type Pemitiviy Bemes
! 1
FR4_epoxy SysLibrary Materials Dielectric 44 1
| gallium_arsenide SysLibrary Materials Dielectric 125 1
N GE GETEK ML200/RG200 fim}) SysLibrary Materials Dielectric 15 1
| GIL GML1000 ftm) SysLibrary Materials Dielectric 1nz 1
N GIL GML1032 ¢m) SysLibrary Materials Dielectric 32 1
| GIL GML2032 ftm) SysLibrary Materials Dielectric 32 1
N GIL MC5 fm) SysLibrary Materials Dielectric 32 1
| glass SysLibrary Materials Dielectric 55 1
N glass_PTFEreinf SysLibrary Materials Dielectric 25 1
| gold SysLibrary Materials Perfect conductor 1 0599596
N graphite SysLibrary Materials Dielectric 1 1
j HDPE olastic Svslibrary Materials Dielectric 23 1 - v
View/Edt Materis.. Add Materil... Clone Materals) Remove Materills) | Epotto Lbray... |
oK | Cancel | Hep |

In the Select Definition window, do the following:

a. Click Add Material to open the View / Edit Material window.
b. Enter My_Alumina in the Material Name field.

c. Enter9.9inthe Relative Permittivity field.

Create the Model 1-13
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d. Click OK to save changes, close the View / Edit Material window, and return to the

Select Definition window.

B8 view / Edit Material

Material Name

|My_AIumina

Properties of the Material

Name Type | VYalue Units
Relative Permittivity Simple 9.9
" |Relative Permeability Simple 1
. |Bulk Conductivity Simple 0 siemens{m
| Dielectric Loss Tangent Simple 0
B Magnetic Loss Tangent | Simple 0

Notes ‘

Reset ‘

0K

Set Frequency Dependency... ‘ ‘Calculate Properties for: J

Cancel ‘

Yiew/Edit Material for
i+ Active Design
(" Active Project

" All Properties

Physics:
&

r

r

Yiew/Edit Modifier for

[ Thermal Modifier
r

Material Appearance

[ Use Material Appearance

Yalidate Material

e. Click OK to close the Select Definition window.

Create the Model 1-14
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Add a Trace (Signal) Layer to the Layer Grid Control Table

1.

2.
Make Changes to All Layers
1.

Insert above...

Insert below...

Insert signal abowve
Insert signal below
Insert dielectric above
Insert dielectric below
Insert Via Layer

Remowve

Lock
Unlock

Set Active
Merge Dielectrics...

fones

Right-click the Sub1 layer and select Insert signal above. A new row appears in the Grid
Control Table.

In the new signal row, replace Signal in the Name field with Trace.

With the Trace layer selected, hold Ctrl and click the first field in the GND row. Both layers
should be highlighted (i.e., selected).

Create the Model 1-15
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Bt Layers - EMDesign X

Sackup Leyer Zone

Pimary

Disply Stackup

¥ Sackup e Toe Oty v
" Nonatackup e @
(" Hlges Unts: mil M 7/ Haee

|' ViR |'Sb ‘a My . [ b & i
-jgggaEge wiwe i (NN QA 6n 0

.

- wef—
-t seected
Hame: ’

Inset below... | VB -

e | LTI Voo || T legtie Eth.

rorm L e o |Fu || I g

¥ I'@ Rougress, /
b s /

¥ _J_ i ey /A

Thdoess: T Ve Salr.. e
Topbotiom: |rether v

Inset atove..

~Vabity— - Attbutes - hnglys

-

-

Totel hight: il

!‘pph{aﬂd[]ose| fonly | (ose |
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2. From the Edit selected area, select Edit from the Material drop-down menu to open the
Select Definition window.

Bt Layers - EMDesign X
Sackup Layer Zome

Primary
Dy Sachup
:i Slﬂd(LID |ﬁY8fi Type; Oueﬂapping W
Hontackup apers @
" N Unts: i v 7/ N

|' Vi |-Sub \He Myu b [ hi & i
- IIIIIIM[I[II]MMMMM

'\.i)f&f—
et dhove.. | - it selected

Inset below... | e ’

VE " Eeh
Remove Te: Isigna\ j ¥ ||l Negie Etch.
’W’ ateie! AR I Ruh
Va r@ Rz, %
)

vl _J_ i [ Salver
o e
Thickness: Vo Salye..

Topbotiom: [nther ~ +

~Vahity— - Atributes - hnglyss

-

-

Total height: il

ﬁpph(and[lose' Fonly | (ose |
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Select Definition X

Materials | Material iters

—Search Parameters
Search by Name Search Criteria Libraries | Show Project defintions | Select all libraries
|| (% byName  byType { by Propety | [jsys] Materials =
S earch | IHeIative Pemittivity j
Relative Relati ~
/ Mame Location Origin Type Pemitivty Pemes
copper Perfect conductor 0.939991
Copper SysLibrary Materials Perfect conductor 1 0.955591
| coming_glass SysLibrary Materials Dielectric L] 1
N cyanate_ester SysLibrary Materials Dielectric 18 1
| diamond SysLibrary Materials Dielectric 16.5 1
N diamond_hi_pres SysLibrary Materials Dielectric 57 1
| diamond_pl_cvd SysLibrary Materials Dielectric 15 1
N Dupont Type 100 HN Film fm) SysLibrary Materials Dielectric 35 1
| Duroid ¢m}) SysLibrary Materials Dielectric 22 1
N epaxy_Kevlar_xy SysLibrary Materials Dielectric 16 1
- fente Sylbry  Mateids | Dielectic 12 1000
" |FRA_epary Project Materids  Dielectic 44 1
j FR4 epoxv Svslibrary Materials Dielectric 44 1 - v
View/Ed Materis.. Add Materil... Clone Materals) Remove Materall) | Expotto Liray... |

oK | Cancel | Hep |
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Getting Started with HFSS 3D Layout: Microstrip Filter

3. Select pec (perfect electrical conductor) from the list of library materials. Then click OK to

close the Select Definition window.

Select Definition

Materials \ Material Fitters I

Search Parameters

palladium

perfect conductor

Search by Name Search Critenia Libraries  |v Show Project defintions | Select al libraries
‘  byName " byType ¢ byPropety | |fsys] Materials
|Helative Pemittivity J
] - Relative Relati ~
/’ Mame Location Origin Type Pemitiviy Pemes
Nettec NYS2&0(M) ftm) SysLibrary Materials Dielectric 26 1
nickel SysLibrary Materials Perfect conductor 1 600
SysIJI:urar'_f Materials Perfect conductor 1 1.00082

N

SysLibrary Materials Conductor 1
] platinum SysLibrary Materials Perfect conductor 1 1
] plexiglass SysLibrary Materials Dielectric 34 1
] polyamide SysLibrary Materials Diglectric 43 1
] polyester SysLibrary Materials Dielectric 32 1
] polyethylene SysLibrary Materials Diglectric 225 1
] Polyflon Copper-Clad ULTEM ¢m) SysLibrary Materials Dielectric 105 1
] Polyflon CuFlan ¢m) SysLibrary Materials Diglectric 21 1
(_ Palvflon Polvauide &m) SvsLibrarv Materials Dielectric 23 1 - v
View/Edit Materials... Add Material... Clone Material(s) Remove Materialis) | Export to Library... |
0K | Cancel | Help ‘

4. From the Layer area, choose Select all from the drop-down menu.

5. Ensure the "shading" box in the Attributes area (i.e., the middle box) is checked. This

ensures that all objects will be shaded, rather than only outlined (i.e., wire frame).
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Getting Started with HFSS 3D Layout: Microstrip Filter

Attributes

Note:

Checking the shading" box ensures that all the objects drawn on each layer is
colored in, as opposed to appearing as only an outline.
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Getting Started with HFSS 3D Layout: Microstrip Filter

6. The Edit Layers window should now match the following example.

Edlt Layers - EMDesign!
Sackup Layer Zome
Prmary
Disply Stacup
& Sackup layes Tie: Dty -
(" Nonstzckup lyers @
 Higes Uits: i M V%
‘“ " “ " “ e ‘Name‘Type‘Malen‘al‘Thickness‘ﬂch‘Hough‘So\ver‘Lower‘Upper‘Eva\uatedLower‘Eva\uatedUpper‘Transparency‘
= e e Tee spd e W[ [ [ W W W b i
|7 W v v v v Sl dee. My Au.. S [ Ol i |0 il 0
B ¥l P vemspdee i [ [ [ 6 bi b i i
Layer
Edt elected
Vighity— - Atrbutes Hngiysis
Hame:
raf|_ |
T dlro || 7
Yoy 7| Ve Fu || TH [
Lo || @ /
o[ |l |
Thickness: T /A
Top botiom:
Total height: il

Apphiandl:\ose‘ Fooly ‘ (ose ‘
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Getting Started with HFSS 3D Layout: Microstrip Filter

Note:

If the stackup is not arranged in the correct hierarchy, rearrange the layers by
clicking+dragging the selection handles in the left column. The t1 layer should
be from the top of the list, followed by the d1 layer in the middle, and the g1 layer
from the bottom.

7. Click Apply and Close to apply the layer definitions and close the Edit Layers window.

Continue to Drawing the Ground Plane.

Drawing the Ground Plane

Complete these steps to draw a ground plane in the Layout Editor.

1. From the Layout tab, select GND from the Active Layer drop-down menu.

M] - EMDesign1 -
ﬁ |_Measures '|

h - [ Trace
I 5 ub
pt S_MEESLIFES P
[ 5lwave Regions
I Rt s
[N Erriors
I 5ymbols
[ Postprocessing
I O utline

2. From the Layout tab, click Draw rectangle.

P N |L|O @&
ma AL SO
O R ® =

[ Draw rectangle

Draw rectangle primitive

3. Do not click+drag in the Layout Editor. Instead, move the cursor to the X coordinate
field at the bottom of the Layout Editor. Enter 50 in the field.
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Getting Started with HFSS 3D Layout: Microstrip Filter

4. Press Tab to move the cursor to the Y coordinate field. Then type 0 in the field and press
Enter.

50.0000 |y 0 Delta X 750000 | peltay 205.0000

5. Either press Tab until the cursor moves to the Delta X coordinate field or move the cursor
to the field, click inside it, and enter 150.

6. Press Tab to move the cursor to the Delta Y coordinate field, Then type 50 in the field and
press Enter to complete the ground plane.

200.0000 0.0000 | pefta X 1500000 oy b.o0oo

Note:

Coordinates entered via the coordinate fields specify opposite corners of a rect-
angle. Alternatively, entering the Center, Width, and Height of the proposed
model in the Properties window determines the dimensions of the model
dependent from the rectangle's centroid.

7. With the new ground plane selected, ensure the 2 pt Description option in the Prop-
erties window is not selected.

8. Enter 50,0 in the Center field and press Enter or Tab to relocate the ground plane,
centered at 50, 0.
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Properties 3 =
MName | Walue | Unit | Evaluated Value
Type rect
MName rect_2
LockPositi... [
Flacement... GND
Met —
Megative [
2 pt Descri... [
Center 50.0 mil 50mil , Omil
Width 150 mil 150mil
Height 50 mil 50rmil
ComerRad... 0 mil Ol
Angle 0 deg (deg
Footprint

9. Click anywhere else in the Layout Editor to clear the current selection.

10. Zoom In from the space between the right edge of the first rectangle, the top edge of the
second rectangle, and the left edge of the third rectangle, by doing one of the following:

¢ Spin the mouse wheel to Zoom In/Out.
¢ Press Ctrl+D.

* From the Layout tab, click Fit All.

* From View, select Fit All.
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Getting Started with HFSS 3D Layout: Microstrip Filter

¢ From the Layout ribbon, select Zoom > Zoom Area. Then click+drag the mouse to
define an area.

iﬁ- Rotate ':::'\
Zaom
- . Orient -
Zoom

Q

@ Zoom Area Ctrl+C
(ﬂ Zoom In

a Zoom Qut

a,

Zoom Previous

11. Click in the Layout Editor's background area to clear the selection. If appropriate, press
Ctrl+D to fit the view.

Continue to Creating L1.
Creating L1

Complete these steps to create the object L1 and then parameterize the object. When an object
is parameterized, variables are defined for the coordinates and dimensions rather than absolute
numeric values. In this way, define additional objects based on parameters of previously defined
ones, to quickly alter the geometry of the model by editing the design parameters. All geometry
directly or indirectly based on an altered parameter is automatically updated.
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I 1 | T d
nput Stub 2
[ [ L1

Stub 1 Input 2

1. From the Layout tab, select Trace from the Active Layer drop-down menu:

M] - EMDesign1 -
§ (=G .

k-
I S ub

Lt o I GIND

I I easures

[ 5lwave Regions

I Fots

[N Errirs

I 5ymbols

B Postprocessing

I O utline

2. From the Layout tab, click Draw rectangle.

PR |L|O &
ma AL SO
O R ® =

[ Draw rectangle

Draw rectangle primitive

3. Do not click+drag in the Layout Editor. Instead, move the cursor to the X coordinate
field at the bottom of the Layout Editor. Then enter 0 in the field.

4. Press Tab to move the cursor to the Y coordinate field. Then type 0 in the field and press
Enter.

5. Either press Tab until the cursor moves to the Delta X coordinate field or move the cursor
to the field, click inside it, and enter 96.
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6. Press Tab to move the cursor to the Delta Y coordinate field, Then type 4.8 in the field and
press Enter to complete the ground plane.

7. Select the new object (i.e., L1) to populate the Properties window. Then make the fol-
lowing changes:

a. Ensure the 2 pt Description option is not selected.
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b. Enter L1 in the Width field. Then press Enter or Tab to open the Add Variable win-

dow.
Add Variable it
Name  |w
Unit Type |Length ~|
Unit il ~|

Value 4.8

Type Local Yariable j

Local Yariables are not accessible from parent Design and
affect all instances.

Parameters are visible from parent Design and can be
nverridden nn a ner-ingtanre haszis

Ok Cancel

c. Ensure mil is selected from the Unit drop-down menu and 96 is entered in the
Value field. Then click OK to close the Add Variable window.
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d. Enter Win the Height field. Then press Enter or Tab to open the Add Variable win-
dow.

MName |W
Unit Type |Lf:ngth j
Unit il ~|
Value 4.8
Type Local Yariable j

Local Yariables are not accessible from parent Design and
affect all instances.

Parameters are visible from parent Design and can be
nverridden nn a ner-ingtanre haszis

Ok Cancel

e. Ensure mil is selected from the Unit drop-down menu and 4.8 is entered in the
Value field. Then click OK to close the Add Variable window.

f. Enter L1/2, W/2 in the Center field and press Enter or Tab to accept the coordin-
ates.
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Properties o x
Mame | Walue | Unit | Evaluated Value
Type rect
Mame rect_3
LockPositi... [
Flacement... GMND
Met e
Megative [
2 pt Descri... [
Center L1/2 W2 48mil , 2 Amil
Width L1 S6mil
Height W 4 Bmil
ComerRad... 0 mil Ol
Angle 0 deg (deg
Footprint

Continue to Creating Stub 1.

Creating Stub 1

Complete these steps to create the object Stub 1 and then parameterize the object.
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1. From the Layout tab, click Draw rectangle.

PR |- | L|G® &
ma AL S ND
O R S "=

= Draw rectangle
Crraw rectangle primitive

2. Click the lower-left corner of L1 (i.e., 0, 0).

Note:

The cursor changes from a rectangle to a square when a snapping point is detec-
ted.

3. Press Tab to move the cursor to the Delta X coordinate field at the bottom of the Layout
Editor. Then enter 4.8 in the field..
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4. Press Tab to move the cursor to the Delta Y coordinate field. Then type -4.8 in the field

and press Enter to complete the new rectangle.

-

5. Select the new object (i.e., Stub 1) to populate the Properties window. Then make the fol-

lowing changes:

a.
b.
c.

Ensure the 2 pt Description option is not selected.
Enter W in the Width field. Then press Enter or Tab.

Enter S in the Height field. Then press Enter or Tab to open the Add Variable win-

dow.

Add Variable >

Mame |S

Le

Unit Type |Length

Unit |mil M
Value 4.8
Type Local Variable j

Local Variables are not accessible from parent Design and
affect all instances.

Parameters are visible from parent Design and can be
nuprridden nn a ner-inctanre hacic

1] .4 Cancel
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d. Ensure mil is selected from the Unit drop-down menu and 4.8 is entered in the
Value field. Then click OK to close the Add Variable window.

e. Enter W/2, -S/2 in the Center field and press Enter or Tab to accept the coordin-
ates.

Properties o x

Mame | Walue | Unit | Evaluated Value
Type rect
Mame rect_4
LockPositi... [
Flacement... GMND
Met e
Megative [
2 pt Descri... [
Center W2 -5/2 2.4mil , -2 4mil
Width 4 Bmil
Height S 4 Bmil
ComerRad... 0 mil Ol
Angle 0

deg (deg

Footprint

Continue to Creating L2.
Creating L2

Complete these steps to create the object L2 and then parameterize the object.
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1. From the Layout tab, click Draw rectangle.

PR |- | L|G® &
ma AL S ND
O R S "=

= Draw rectangle

Crraw rectangle primitive

2. Click the lower-left corner of Stub 1 (i.e., 0, -4.8).

3. Press Tab to move the cursor to the Delta X coordinate field at the bottom of the Layout
Editor. Then enter 86.4 in the field.

4. Press Tab to move the cursor to the Delta Y coordinate field. Then type -4.8 in the field
and press Enter to complete the new rectangle.

5. Select the new object (i.e., L2) to populate the Properties window. Then make the fol-
lowing changes:
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a. Ensure the 2 pt Description option is not selected.

b. Enter L2 inthe Width field. Then press Enter or Tab to open the Add Variable win-
dow.

Add Variable ot
Name |L2
Unit Type |Length j

Unit |mil

Le

Value 86.4

Type Local Variable j

Local Yariables are not accessible from parent Design and
affect all instances.

Parameters are visible from parent Design and can be
nverridden nn A ner-inctanre hacic

1] 4 Cancel

c. Select mil from the Unit drop-down menu and ensure 86.4 is entered in the Value
field. Then click OK to close the Add Variable window.
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d. Enter Win the Height field. Then press Enter or Tab.

Properties o =
Mame | Walue | Uit | Evaluated Value
Type rect
Mame rect_5
LockPosti... [
Flacement... GND
Met e
Megative [
2 pt Descii... [
Cernter 432 72 mil 43 2mil |, -7 Zmil
Width L2 86. 4mil
Height W 4 Bmil
ComerRad... Dmil Qi
Angle 0 deg Odeg
Footprint

e. EnterL2/2, -S-W/2 in the Center field and press Enter or Tab to accept the coordin-
ates.
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Properties o x
Mame | Walue | Unit | Evaluated Value
Type rect
Mame rect_5
LockPositi... [
Flacement... GMND
Met e
Megative [
2 pt Descri... [
Center L2/2 -5-W/2 43 2mil , -7 2mil
Width L2 86, dmil
Height W 4 Bmil
ComerRad... 0 mil Ol
Angle 0 deg (deg
Footprint

Continue to Creating Stub 2.

Creating Stub 2

Complete these steps to create the object Stub 2 and then parameterize the object.
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1. From the Layout tab, click Draw rectangle.

PR |- | L|G® &
ma AL S ND
O R S "=

= Draw rectangle

Crraw rectangle primitive

2. Click the upper-right corner of L1 (i.e., 96, 4.8).

3. Press Tab to move the cursor to the Delta X coordinate field at the bottom of the Layout
Editor. Then enter -4.8.

4. Press Tab to move the cursor to the Delta Y coordinate field. Then type 4.8 in the field and
press Enter to complete the new rectangle.

5. Select the new object (i.e., Stub 2) to populate the Properties window. Then make the fol-
lowing changes:

Create the Model 1-38
Ansys Electromagnetics Suite 2024 R2 - © ANSYS, Inc. All rights reserved. - Contains proprietary and confidential
information of ANSYS, Inc. and its subsidiaries and affiliates.



Getting Started with HFSS 3D Layout: Microstrip Filter

a. Ensure the 2 pt Description option is not selected.
b. Enter W in the Width field. Then press Enter or Tab.

Properties o =
Mame | Walue | Uit | Evaluated Value
Type rect
Mame rect_7
Lock Posti... [
Placement... GND
Met e
Megative [
2 pt Descri... [
Certer 36 .72 mil 53.6mil , 7. 2mil
Width W 4 Bmil
Height 438 mil 4 Bmil
ComerRad... 0 mil Ol
Angle 0 deg Odeg
Footprint
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c. Enter S in the Height field. Then press Enter or Tab.

Properties o =
Mame | Walue | Uit | Evaluated Value
Type rect
Mame rect_7
LockPosti... [
Flacement... GND
Met e
Megative [
2 pt Descii... [
Cernter 936 .72 mil 53.6mil , 7. 2mil
Width W 4 Bmil
Height ] 4 Bmil
ComerRad... 0 mil Qi
Angle 0 deg Odeg
Footprint

d. Enter L1-W/2 , W+S/2 in the Center field and press Enter or Tab to accept the
coordinates.
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Properties 1 x
Name Value Unit | Evaluated Value | |
Type rect
Mame rect_7
LockPositi... [~
Flacement... GMND
Met e
Megative I_
Zpt Descri... [~
Center L1-W /2 W+5/2 53.6mil , 7. 2mil
Width W 4. Bmil
Height 5 4 Bmil
ComerRad... 0 mil Ormil
Angle 0 deg (deg
_Footprint |

Continue to Creating L3.
Creating L3

Complete these steps to create the object L3 and then parameterize the object.
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1. From the Layout tab, click Draw rectangle.

PR |- | L|G® &
ma AL S ND
O R S "=

= Draw rectangle

Crraw rectangle primitive

2. Click the upper-right corner of Stub 2 (i.e., 96, 9.6).

3. Press Tab to move the cursor to the Delta X coordinate field at the bottom of the Layout
Editor. Then enter -86.4 in the field.

4. Press Tab to move the cursor to the Delta Y coordinate field. Then type 4.8 in the field and
press Enter to complete the new rectangle.

5. Select the new object (i.e., L3) to populate the Properties window. Then make the fol-
lowing changes:

Create the Model 1-42
Ansys Electromagnetics Suite 2024 R2 - © ANSYS, Inc. All rights reserved. - Contains proprietary and confidential
information of ANSYS, Inc. and its subsidiaries and affiliates.



Getting Started with HFSS 3D Layout: Microstrip Filter

a. Ensure the 2 pt Description option is not selected.
b. Enter L2 inthe Width field. Then press Enter or Tab.

Properties o =
Mame | Walue | Uit | Evaluated Value
Type rect
Mame rect_8
Lock Posti... [
Placement... GND
Met e
Megative [
2 pt Descri... [
Center 528 .12 mil 52.8mil , 12mil
Width LZ 86. 4mil
Height 438 mil 4 Bmil
ComerRad... 0 mil Ol
Angle 0 deg Odeg
Footprint

Create the Model 1-43
Ansys Electromagnetics Suite 2024 R2 - © ANSYS, Inc. All rights reserved. - Contains proprietary and confidential

information of ANSYS, Inc. and its subsidiaries and affiliates.



Getting Started with HFSS 3D Layout: Microstrip Filter

c. Enter Win the Height field. Then press Enter or Tab.

Properties o =
Mame | Walue | Uit | Evaluated Value
Type rect
Mame rect_8
LockPosti... [
Flacement... GND
Met e
Megative [
2 pt Descii... [
Center 528 .12 mil 52.8mil , 12mil
Width L2 86. 4mil
Height W 4 Bmil
ComerRad... 0 mil Qi
Angle 0 deg Odeg
Footprint

d. Enter L1-L2/2, W+S+W/2 in the Center field and press Enter or Tab to accept the
coordinates.
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Properties o x

Mame Walue Unit | Evaluated Value
Type rect
Mame rect_8
LockPositi... [~
Flacement... GMND
Met e
Megative I_
Zpt Descri... [~
Center L1-L2/2 W+5S+. . 52.8mil , 12mil
Width L2 86 dmil
Height W 4 Bmil
ComerRad... 0 mil Ormil
Angle 0

deg (deg

Footprint

Continue to Creating Input 1.

Creating Input 1

Complete these steps to create the object Input 1 and then parameterize the object.
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1. From the Layout tab, click Draw rectangle.

PR |- | L|G® &
ma AL S ND
O R S "=

= Draw rectangle

Crraw rectangle primitive

2. Click the lower-left corner of L2 (i.e., 0, 0).

3. Press Tab to move the cursor to the Delta X coordinate field at the bottom of the Layout
Editor. Then enter -14.4 in the field.

4. Press Tab to move the cursor to the Delta Y coordinate field. Then type 4.8 in the field and
press Enter to complete the new rectangle.

5. Select the new object (i.e., Input 1) to populate the Properties window. Then make the fol-
lowing changes:

a. Ensure the 2 pt Description option is not selected.
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b. EnterLiin the Width field. Then press Enter or Tab to open the Add Variable win-
dow.

Add Variable it
Name |Li
Unit Type |Length j

Unit |mil |

Value 4.4

Type Local Variable j

Local Yariables are not accessible from parent Design and
affect all instances.

Parameters are visible from parent Design and can be
nverridden nn A ner-ingtanre haziz

1] .4 Cancel

c. Select mil from the Unit drop-down menu and ensure 14.4 is entered in the Value
field. Then click OK to close the Add Variable window.
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d. Enter Win the Height field. Then press Enter or Tab.

Properties o =
Mame | Walue | Uit | Evaluated Value
Type rect
Mame rect 9
LockPosti... [
Flacement... GND
Met e
Megative [
2 pt Descii... [
Cernter J224 mil -7 2mil , 2 4mil
Width Li 14, 4mil
Height W 4 Bmil
ComerRad... 0 mil Qi
Angle 0 deg Odeg
Footprint

e. Enter-Li/2, W/2 in the Center field and press Enter or Tab to accept the coordin-
ates.
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Properties o x

Mame Walue Unit | Evaluated Value
Type rect
Mame rect_9
LockPositi... [~
Flacement... GMND
Met e
Megative I_
Zpt Descri... [~
Center -Lis2 WA2 -7.2mil | 2 4mil
Width Li 14, 4mil
Height W 4 Bmil
ComerRad... 0 mil Ormil
Angle 0

deg (deg

Footprint

Continue to Creating Input 2.

Creating Input 2

Complete these steps to create the object Input 2 and then parameterize the object.
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1. From the Layout tab, click Draw rectangle.

PR |- | L|G® &
ma AL S ND
O R S "=

= Draw rectangle

Crraw rectangle primitive

2. Click the lower-right corner of L1 (i.e., 96, 0).

3. Press Tab to move the cursor to the Delta X coordinate field at the bottom of the Layout
Editor. Then enter 14.4 in the field.

4. Press Tab to move the cursor to the Delta Y coordinate field. Then type 4.8 in the field and
press Enter to complete the new rectangle.

5. Select the new object (i.e., Input 2) to populate the Properties window. Then make the fol-
lowing changes:
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a. Ensure the 2 pt Description option is not selected.
b. EnterLiinthe Width field. Then press Enter or Tab.

Properties o =
Mame | Walue | Uit | Evaluated Value
Type rect
Mame rect_10
Lock Posti... [
Placement... GND
Met e
Megative [
2 pt Descri... [
Center 1032 .24 mil 103.2mil , 2 4mil
Width Li 14, dmil
Height 438 mil 4 Bmil
ComerRad... 0 mil Ol
Angle 0 deg Odeg
Footprint
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c. Enter Win the Height field. Then press Enter or Tab.

Properties o =
Mame | Walue | Uit | Evaluated Value
Type rect
Mame rect_10
LockPosti... [
Flacement... GND
Met e
Megative [
2 pt Descii... [
Center 1032 24 mil 103.2mil , 2 4mil
Width Li 14, 4mil
Height W 4 Bmil
ComerRad... 0 mil Qi
Angle 0 deg Odeg
Footprint

d. Enter L1+Li/2, W/2 in the Center field and press Enter or Tab to accept the coordin-
ates.
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Properties o x
Mame | Walue | Unit | Evaluated Value
Type rect
Mame rect_10
LockPositi... [
Flacement... GMND
Met e
Megative [
2 pt Descri... [
Center L1+Li/2 W2 103.2mil , 2 4mil
Width Li 14, 4mil
Height W 4 Bmil
ComerRad... 0 mil Ol
Angle 0 deg (deg
Footprint

Continue to Creating Edge Ports.

Creating Edge Ports

Complete these steps to add two edge ports to the model.

1. Tocreate the first port (i.e., Port1), first do any of the following to switch to edge selection
mode:
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* Press E to immediately enter Select Edges mode.
* From the Layout tab, choose Select Edges from the cursor drop-down menu.

] - EMDesign1 - «p Pan

& T i  Rotat
T anm B crien
i M Select 0
Select Handles H
“m Select Edges E
HH  Select All Ctrl+ 4
Unzelect All Ctrl+Shift+ 4
Cycle Selection

Invert Selection
N:  Select by Polygon Region
Select Physically Connected

Select Met Connected
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* From Edit, click Select Edges.

Edit

s

oo
oo

-

View Project Draw Layout HF55 3D Layg
Undo Ctrl+Z
Redo Group Ctrl+Y¥
Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+V
Delete Delete
Rename F2
Select All Chrl+ A
Unselect All Ctrl+Shift+ A
Cycle Selection B
Invert Selection
Select by Polygon Region
Copy Image
Copy to HF535 30 Layout
Paste in Place Ctri+5Shift+
Select 0
Select Handles H
Select Edges E
Properties...

Note: Once Select Edges is chosen, the cursor changes: a diagonal line
crosses the tip of the arrow.
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2. Click the left edge of Input 1 to select it.

3. To add the first port to the leftmost rectangle, do one of the following:
* From the Layout tab, select Create edge port.

L | & & | ¢ p@unite
S| ® 1 [ subtract W3

:Cr‘ : @' Intersect

IL, Create edge port

Create edge port from current edge
selection

Create the Model 1-56
Ansys Electromagnetics Suite 2024 R2 - © ANSYS, Inc. All rights reserved. - Contains proprietary and confidential
information of ANSYS, Inc. and its subsidiaries and affiliates.



Getting Started with HFSS 3D Layout: Microstrip Filter

* From the Project Manager window, expand the Project Tree and [active design
folder]. Then right-click Excitations and select Add Port.

Project Manager 1

=3 GETSTART*

548 EMDesign1*
@ Circuit Elements
@ Boundaries

- 23]

o888 Analysis | Add Port

i!"l Design Veri Add Plane Wave Excitation
Optimetrics _
P Couple Edge Ports
----- Results
_____ Field Overl: Decouple Edge Ports
] Radiation Convert 5elected Vias to Coax Probes...
- Definitions A4 Port Excitations...
EIE‘ Project15™ Differential Pairs...

‘ EMDesign1™

; Rearder Matrix...
[-/_7 Definitions Forder Vst

Select in Layout
Delete All
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 From Draw, select Port > Create.

Draw Layout HF5530 Layout Toocls Window  Help
Primitive
Yoid L |

Merge Polygons *

]
=

Port > U_—.
Boundary *

Pin

Create/Manage Pin Groups...

Yia

el K49

Wia Groups *

30 Structure *
Coordinate Systemn *

Component *

> Fit Al

# @ H

Create

Remowve
Create Circuit Ports

Assign Reference

Clear Reference

Couple Edge Ports
Decouple Edge Ports

Coax Probe...

ORI

Rotate Ctrl+R
Flip Vertical

Flip Horizontal

Reverse Line

Align...

Position Relative

Clear Relative Position

Duplicate *
Expand

Split Polygon Region

Geometry Healing...

e

Sanitize Layout...
Conwvert *

Stitch Lines

Connection Ctrl+W

Disconnect from Met

Align MW Ports

p B
?-l-l

Ctrl+ M
Cross Section for W-element Analysis

Cavity...

Plane Wave Excitation

HF55 30 Layout Properties *
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* Right-click in the Layout Editor and select Port > Create.

h

B &

Select

Select Handles
Select Edges
Cycle Selection
Unselect All
List Selection...
Push Down
Pop Up

Place Design...
Snap 3D
Connect Pins...
Port

Boundary
DCIR

Interface

Mets
Components
3D Components
Layout Components
Padstack...
Footprint...

Wiew

Draw

Edit

Copy Image

HF55 30 Layout Properties

m m L D

Ctrl+5hift+4A

Create

Remove
Create Circuit Ports

Assign Reference

Clear Reference

Create Ports on Met

Remove Ports From Met
Create Ports on Component ...

Remove Ports From Component
Create Pin Group

Couple Edge Ports
Decouple Edge Ports

Coax Probe...
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Note:

Once a port is created, it appears in the Project Manager > Project Tree > [act-
ive design folder] > Excitations folder.

Project Manager 3 =
E--@ microstrip_example*
5-é EMDesignl*
@ Circuit Elements
@ Boundaries
=5
() Port1

-8 Analysis

- (5}5; Cosim Options (HFS5)
ZH PlanarEMSetup1
w4 setupl

..ol Design verification

l@ Optimetrics

----- Results

..... % Field Qverlays

..... Radiation

-ZJ Definitions

4. Create the second port (i.e., Port2) by doing the following:
a. If appropriate, press E to re-enter Select Edges mode.
b. Click the right edge of Input 2 to select it.

Paort1
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c. From the Layout tab, select Create edge port.

L ’:: .‘E & [ Unite er
t 1 [ subtract W3
[ Intersect o5

(1)
il I

B o

U:. Create edge port
Create edge port from current edge
selection

L

Fort Fort?

Note:

In an earlier Getting Started Guide, the individual objects comprising the trace layer
were united into a single object. However, because this model is parametric, do not
unite the objects. Unlike the 3D Modeler used for conventional HFSS designs, the Lay-
out Editor does not maintain the full parametric history of the model construction. If the
trace objects are united, the parameters defined for the individual rectangles no longer
have any effect from the geometry. Once the individual rectangles are merged into a
complex polygon, the vertices of that polygon are defined using their absolute numer-
ical coordinates. Therefore, altering the design variables no longer has an effect on the
model because the variables are no longer used to define the united object. All of the
edges of the conducting objects in this exercise are coincident with their adjacent
objects' edges. Whether united or not, the trace objects behave like a single conducting
part and the solver treats the objects as a contiguous conducting part.

Continue to Setting Port Excitations.

Setting Port Excitations

In order to create meaningful results with the microstrip filter design, one edge port should act as

the filter input and the other as the filter output. By default, a 1 volt excitation at 0 degrees phase
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is applied to each edge port (i.e., Port1 and Port2). Complete these steps to modify the port
excitations to specify zero volts at Port2, allowing it to act as the filter output.

1. From HFSS 3D Layout, select Port Excitations to open the Port Excitations window.

HF55 30 Layout | Tools Window  Help
Design Settings...

Add Subcircuit >

A4 Port Excitations...
Differential Pairs
Reorder Matrix...

Solution Setup >

Optimetrics Analysis -]
HF5S Extents...

List...

Validation Check...

Geometry Check...

Edit Motes...

Analyze F10
Tune...

Submit Job...

Al Rl =IO G

Results >

f8f Layout Editor
Schematic >
Estimate...

o CloseEditors
Convert Geometry to Vias...
Select In Layout
Set Termperature

Design Properties...
Design Passed Parameters...

Design Datasets...

Toolkit >
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2. From the Port Excitations window, enter 0V in the Port2 Magnitude field.

Port Excitations >
Ports
Port Mame Magnitude Phase
Enter text here Enter text here Enter text here
Port 1 1 (deqg
Port2 o (deg

i v =l
0 jdeg |

HFSS Teminal Excitation {* Incident Voltage ¢ Total Voltage

¥ Include Port Post Processing Effect

Save To File Load From File |

QK | Cancel

3. Click OK to close the Port Excitations window and return to the Layout Editor.

4. Save the project, either by navigating to File > Save or clicking the Save button on any of
the ribbons.

wl

Save

Continue to Creating an HFSS Analysis Setup.
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2 - Analysis and Post-Processing

This chapter contains the following topics:

Create HFSS Analysis Setup
HFSS Bounding Box
Create Planar EM Analysis Setup

Validate and Analyze

Review HFSS Convergence Data
Plotting the HFSS Mesh
Create Comparative S-Parameter Plot

Add and Analyze a Discrete Sweep

Create and Animate a Current Overlay

Create and Animate an E Field Overlay

Creating an HFSS Analysis Setup

Solution Setups are listed in the Project Manager window (i.e., expand the Project Tree > [act-
ive design folder] > Analysis). Complete these steps to add an HFSS Analysis setup solution
to this project using basic, initial meshing tools.

1.

Open the Setup window by doing one of the following:
« From the Simulation ribbon tab, click HFSS > Advanced.

Y oy yie

HF55 Slwave DCIR EMI  PlanarEM Sweep

-

i & Auto r Automation

O Advanced I]
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* Right-click Analysis in the Project Manager window and select Add

HFSS Solution Setup > Advanced.

Project Manager -3
=13 microstrip_example
54 EMDesignl
@ Circuit Elements
@ Boundaries
{7 Excditations

-8

m-il Design Verif Paste

l@ Optimetrics

_____ Results Add HF55 Selution Setup ...

----- Field Overla Add HFS5 Custormn Setup ...
----- Radiation BB Add Planar EM Solution Setup ...
-] Definitions Add Slwave Solution Setup ...
E Add Slwave DCIR Selution Setup ...
E Add EMI Scanner Setup ...

Add DDR Wizard Setup ...

+1

Add Mexxim Seclution Setup...
Add Mexxim Solution Options ...

% Analyze
Generate Mesh
Invalidate Selutions
@ Browse Solutions...

Clean Up Solutions...

Properties

b Import Solution...

Update Menu

':tl'|— v

» 5 Auto

7 Advanced

F10

Analysis and Post-Processing 2-2
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¢ From HFSS 3D Layout, select Solution Setup > Add HFSS Solution Setup
> Advanced.

HEDEE e

HF55 30 Layout

Design Settings...
Add Subcircuit ¥

Port Excitations...
Differential Pairs
Reorder Matrix...

Solution Setup >

Optimetrics Analysis b
HF55 Extents...

List...

Validation Check...

Geometry Check...

Edit Motes...

Analyze F10
Tune...

Submit Job...
Results ¥

Layout Editor
Schematic >
Estimate...

Close Editors

Convert Geometry to Vias...
Select In Layout

Set Temperature

Design Properties...
Design Passed Parameters...

Design Datasets...

Toolkit ¥

Bl ¢ & 8

Add HF55 Solution Setup...
Add Planar EM Solution Setup...
Add Slwave Solution Setup ...

Add Slwave DCIR Solution Setup ...

Add EMI Scanner Setup ...

Add Mexxim Solution Setup...
Add Mexxim Solution Options ...
Add Frequency Sweep...

Pre-Process Geometry

Co-Simulation Options...

» O Auto

7 Advanced
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2. Enter 20 in the Frequency field.
3. From the Fields area, check the Save fields box .

Setup >

General lOptiu:uns ] Advanced ] Advanced Meshing ] Su:ul'-.-'er] DCR ] Defaultz ]

Setup Name: |Setu|:|1

Iv  Enabled
Adaptive Solutions

Solution Frequency: + Single ¢ Muli-Frequencies " Broadband

Frequency |2D |GH2 j
Maximum Mumber of Passes: 10
* Maximum Detta 5 0.02

" Use Matrix Convergence ‘

Fields
[v Save fields

I Save radiated fields only

lse Defaults

HPC and Analysis Options...

QK | Cancel
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4. Navigate to the Options tab.

Setupl >
General Options l;’-‘-dvanced ] Advanced Meshing] Suluer] DCR ] Defauhs]

Initial Mesh Options
[+ Do Lambda Refinement

Lambda Target: |0.66GE7 v Use Default Value
Adaptive Options
Maximum Refinement Per Pass: 30 o
I~ Maximum Refinement: 1000000

Minimum Mumber of Passes: 1
1

Minimum Converged Passes:

Solution Options
Order of Basis Functions: |I".'1i:-:ed Order ﬂ

" Auto Select Direct/terative
{+ Direct Solver

" Rerative Solver

o=
[=x]

[ Enhanced low frequency accuracy

lse Defaults

0K | Cancel

5. Ensure Mixed Order is selected from the Order of Basis Functions drop-down menu.
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6. Click OK to close the HFSS Setup window and open the Edit Frequency Sweep window.

Edit Frequency Sweep x

Edit Frequency Sweep l Interpalation ]

Sweep MName: [+ Enabled
[ Use Q3D to solve DC point

Sweep Type: | interpolating =

Frequency Sweeps [401 points defined]

Distribution Start End

Add Above Add Below Preview ... |

Time Domain Calculation... |

S-Matrix Only Solve
[ f* Auto

[ " Manual

1 [MHz =]

OK | Cancel |

7. Ensure Interpolating is selected from the Sweep Type drop-down menu.

8. Ensure Linear Step is selected from the Distribution drop-down menu.

9. Enter the following parameters in the first row of the Frequency Sweeps table:
¢ 4 (GHz) in the Start field.
¢ 20 (GHz) in the End field.
¢ 0.02 (GHz) in the Step size field.

Analysis and Post-Processing 2-6
Ansys Electromagnetics Suite 2024 R2 - © ANSYS, Inc. All rights reserved. - Contains proprietary and confidential

information of ANSYS, Inc. and its subsidiaries and affiliates.



Getting Started with HFSS 3D Layout: Microstrip Filter

Edit Frequency Sweep X

Edit Frequency Sweep l Interpaolation ]

Sweep Mame: |Sweep'| lv Enabled
[ Use Q30 to solve DC point

Sweep Type: | Interpolating j

Frequency Sweeps [801 points defined]

Distribution | start | End
1 |Linear Step 4GHz 20GHz Step size 0.02GHz

Preview ... |

Time Domain Calculation... |

5-Matrix Only Solve
[ * Ao

[ " Manual

[1 IMHz ]
0K | Cancel |

10. Click OK to add the interpolating sweep and close the Edit Frequency Sweep window.

Continue to Displaying the HFSS Bounding Box.

Displaying the HFSS Bounding Box

Complete these steps to display and then hide a bounding box around the complete design in
the Layout Editor.

1. From HFSS 3D Layout, select HFSS Extents to open the Set HFSS Model Extents win-
dow.

Analysis and Post-Processing 2-7
Ansys Electromagnetics Suite 2024 R2 - © ANSYS, Inc. All rights reserved. - Contains proprietary and confidential

information of ANSYS, Inc. and its subsidiaries and affiliates.



Getting Started with HFSS 3D Layout: Microstrip Filter

HF55 30 Layout | Tools Window  Help
Design Settings...

Add Subcircuit >

A4 Port Excitations...
Differential Pairs
Reorder Matrix...

Solution Setup -]

Optimetrics Analysis *
HF5S Extents...

List...

Validation Check...

Geometry Check...

Edit Motes...

Analyze F10
Tune...

Submit lob...

5 i & Hl

Results ¥

f8i Layout Editor

Schematic *
E| Estimate...
= CloseEditors

Convert Geometry to Vias...
Select In Layout
Set Temperature

Design Properties...
Design Passed Parameters..,

Design Datasets...

Toolkit ¥
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2. Ensure the Open Region box is checked and Radiation is selected.

Set HFSS Model Extents =4

HFS5 Bounds | Defauits |

¥ Open Region
% Radiation
" PML ™ wisible
D perating Freguency: IE-GHz j

|
L

Lo ID— Hi

R adiation Factor

— Bxtents

— Dielectric

Type: I Bounding Box

Ll L

Falyaan: I

Horizontal Padding: Iﬂﬂ{ﬁ

¥ Honor primitives on dielectric layers

— Airbon

Type: I Bounding Box

Ll L

Falyaan: I

[ Truncate model at ground layers

Horizontal Padding: Iﬂ-15

Vertical

Positive Padding: I2 ¥ Sync

MHegative Padding: |2

Use Defaults |
QK I Cancel | Apply

A
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3. From the Dialectric area, enter 0 in the Horizontal Padding field.

Set HFSS Model Extents =4

HFS5 Bounds ] Defauits |

[+ Open Region

{* Radiation
" PML [
|5GHz ~|
|
Jid |
Exterts
Dielectric
Type: |B|:uunu:|ing Box

Ll L

Horzontal Padding: |[:|

|v Honor primitives on dielectric layers

Airbox

Type: |B|:uunu:|ing Box

[ Truncate model at ground layers

Ll L

Horizontal Padding: |E'-1 5

Vertical

Positive Padding: |2 ¥ Sync

2

Use Defaults
oK | — | Apply

4. Press Tab to activate the Apply button.
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5. Click Apply to save changes.
6. Click OK to close the Set HFSS Model Extents window.

7. Navigate to the View ribbon. Then click HFSS Extents to display a bounding box around
the design in the Layout Editor.

[l HFSS Extents
B2 Ports/Sources

@@Package

8. From the Layout Editor, Zoom, Rotate, or Pan using the standard Layout Editor con-
trols.

9. Repeat step 6 to hide the bounding box.
Continue to Setting Up a Planar EM Analysis Setup.

Setting Up a Planar EM Analysis

Solution Setups are listed in the Project Manager window (i.e., expand the Project Tree > [act-
ive design folder] > Analysis). To add a new solution setup to this project, follow these steps.
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1. Open the PlanarEMSetup window by doing one of the following:

* From the Simulation ribbon tab, click PlanarEM (Add Planar EM Solution
Setup).

LR @8 ¥ v

HF55 Slwave DCIR EMI PlanarEM Sweep = Optimetrics Validaty

- -

it Simulation Results Automation Ansys Minerva

ﬂ Add Planar EM Solution Setup
! Insert a Flanar EM solution setup

for circuit analysis

» Right-click Analysis in the Project Manager window and click Add Planar EM
Solution Setup .

Project Manager J;l

=] GETSTART

C-é# EMDesignl

@ Circuit Elements
@ Boundaries
2-[E3] Excitations

- 388
m-il Design Ve Paste Ctrl+W

-{f&] Optimetri
_____ Results Add HFS5 Solution Setup ... »

..... Field CQve Add HF55 Custormn Setup ...

----- "x' Radiation | Add Planar EM Solution Setup ...
-ZJ Definitions

=3 Project15* _
-4 EMDesign1® [¥5 Add Slwave DCIR Solution Setup ...

(0] Definitions  l#  Add EMI Scanner Setup ...
Add Mexxim Solution Setup... -]

Add Slwave Solution Setup ...

Add Mexxim Selution Options ...

& Analyze F10

Generate Mesh

Imvalidate Solutions
B

Properties

Browse Solutions...

Clean Up Sclutions...

# % |

Import Solution...

Update Menu
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* From HFSS 3D Layout, select Solution Setup > Add Planar EM Solution Setup.

HF55 30 Layout | Tools Window Help
Design Settings... EEE Active: Local -
S E EEAnalysis Config
A2 TR alidate Analyze  HPC
F‘H Port Excitations... Optians
Differential Pairs
Reorder Matrix...
Solution Setup > Add HF55 Selution Setup... »
Opfimetrics Analysis - BH Add Planar EM Solution Setup...
[ HFSS Extents L] Add Slwave Solution Setup ...
B Lict E Add Slwave DCIR Sclution Setup ...
an Validation Check... EE Add EMI Scanner Setup ...
@ F Add Mexxim Solution Setup... »
B Edit Notes Add Mexxim Solution Options ...
% Analyze F10 Add Frequency Sweep...
s Tune.. Pre-Process Geometry »
submit Job... Co-Simulation Options...
Results , —————
Hﬁ Layout Editor
Schematic -]
E| Estimate...
= CloseEditors
Convert Geometry to Vias...
Select In Layout
Set Temperature
Design Properties...
Design Passed Parameters...
Design Datasets...
Toolkit »

2. From the PlanarEMSetup window > Mesh Selection area, do the following:
¢ Ensure Fixed Mesh is selected.
« Enter 20 in the Solution Frequency field.
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* Check the Use edge mesh check box.
+ Select Absolute edge length and enter 1 mil in the field.

PlanarEMSetupl ot

General letinns ] Advanced ] Advanced Meshing ] Snlver] Defaults ]

Setup Name: |PIanarEI"-'15E.-tup1
lv Enabled
Mesh Selection
Fixed Mesh Standard Adaptive | Advanced Adaptive |
Solution Frequency: 120 |GH2 j

[v lse edge mesh
(" Edge mesh length ratio: 0.1

{* Ahsolute edge length: 1 mil

|Ise Defaults

HPC and Analysis Options. ..

QK | Cancel
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3. Navigate to the Advanced tab.

PlanarEMSetup

Defeaturing

[ Remove voids with an area sm

r
Model Type

* General

v Use polygon defeaturing

" Absolute distance:

Vias

{* Model using a wirebond.

" Via field

Via material default:

General ] Options  Advanced | Advanced Meshing] Snlver] Defaults ]

[+ Fom polygon unions before meshing

* Tolerance as a ratio of the data extent:

[+ Point4o-edge and point4o-point snapping

(" Mesh as a 30 via {only permited for nodoad vias)

|Used when no other material is specified for a via

lUse Defaults

aller than:

1e-06

I

=
0 =

copper

o |

Cancel

From the Defeaturing area, ensure the Form polygon unions before meshing box is

checked.

Click OK to close the PlanarEMSetup
dow.

window and open the Edit Frequency Sweep win-
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Edit Frequency Sweep
Edit Frequency Sweep ] Interpolation |

Sweep Name: |SiEoel ¥ Enabled

Sweep Type: | Interpolating j

Frequency Sweeps [401 points defined]

Distribution Start End

Add Above Add Below Preview ... |

Time Domain Calculation...

oK | Cancel

6. Ensure Interpolating is selected from the Sweep Type drop-down menu.

7. Ensure Linear Step is selected from the Distribution drop-down menu.

8. Enter the following parameters in the first row of the Frequency Sweeps table:
e 4.0 (GHz)in the Start field.
» 20.0 (GHz) in the End field.
¢ 0.02 (GHz) in the Step size field.
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Edit Frequency Sweep X

Edit Frequency Sweep l Interpaolation ]

Sweep Mame: |Sweep'| lv Enabled

Sweep Type: | Interpolating j

Frequency Sweeps [801 points defined]

Distribution | start | End
1 |Linear Step 4GHz 20GHz Step size 0.02GHz

Preview ... |

Time Domain Calculation... |

oK | Cancel

9. Click OK to add the interpolating sweep and close the Edit Frequency Sweep window.
Continue to Validating and Analyzing the Design.
Validating and Analyzing the Design

Complete these steps to validate the active design and analyze both the HFSS and Planar
EM setups.

1. From the Simulation ribbon tab, click Validate to open the Validation Check window.

VA

Optlmetrlcs Validate Analyze
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Getting Started with HFSS 3D Layout: Microstrip Filter

Assuming the design is valid, the Validation Check window will display the following res-

ult.

Q/ EMDesign1

Validation Check: microstrip_example - EMDesigni

Yalidation Check completed.

Close

« Stackup

" Materials

« Mesh

« Vias

« Circuit Elements
" Cavities

«# Excitations

+ Solve Setups
+ Optimetrics
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2. Click Close.

Note:

If the validation check detects any errors or warnings, view detailed feedback in
the Message Manager window.

Validation Check: microstrip_example - EMDesign1

s ' Stackup
I'Q'I EMDesign1 " Materials
&3 Mesh
+ Yias
Validation Check completed. Errors: 3 Warnings: 2 o Circuit Elements
" Cavities

Ay Excitations

i . « Solve Setups
See Message Window for details. & Optimetrics

Close

3. Solve both the HFSS Analysis and Planar EM Analysis setups, and their associated
sweeps, by doing one of the following:

Note:

To run an individual analysis, either select the setup in the Project Manager win-
dow and click Analyze in the Simulation ribbon, or right-click the setup and
select Analyze.
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* Right-click Analysis in the Project Manager window and select Analyze.

Project Manager o =
E--lm microstrip_example
5-é8 EMDesignl
@ Circuit Elements
@ Boundaries
@ Excitations
o
: % Cosil Paste Ctrl+V

A Plan,
AP i HESS Solution Setup ... >
- JF Setu

m.,' Diesign V Add HF5S Custorn Setup ...
@ Optmetr B8 &dd Planar EM Seolution Setup ...
""" Results 1] Add Slwave Solution Setup ..

""" i Field Ov [ Add Slwave DCIR Solution Setup ...
----- Radiatiol

&[] Definitions EE Add EMI Scanner Setup ...
Add DDR Wizard Setup ...

Add Mexxim Solution Setup... ¥
Add Mexxim Solution Options ...

B8 Analyze F10
Generate Mesh

Invalidate Solutions

Browse Solutions...
Properties )
Clean Up Solutions...

# # 8

Import Selution...

Update Menu

« From the Simulation ribbon tab, click Analyze.

v %

Validate Analyze

Continue to Viewing Convergence History.

Viewing Convergence History

Complete these steps to view the active design's analysis convergence history.
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From the Project Manager window, right-click the HFSS Setup (i.e., Setup1) and select
Convergence to open the Solutions window.

Project Manager o =
E--@ microstrip_example
£ EMDesignl
@ Circuit Elements
@ Boundaries
Excitations
&8 Analysis
----- % Cosim Options (HFSS)
-z PlanarEMSetup1
o 7 ! |
..qoll Desian Veri Cut Ctrl+ X
- [f@ Optimetrics 53 Copy Ctrl+C
""" Results Paste Ctrl+V
----- Field Overl:
..... Radiation Rename F2
&[] Definitions X Delete Delete
Properties...
Disable Setup
[-: Add Frequency Sweep...
Assign Mesh Operation >
Validate
& Analyze F10
P rti
rORErEs Subrit Job...
Mame | Walue Revert to Initial Mesh
Setup Setup1 Generate Mesh
Enable [w Brep 5
= et >
Solver HFSS re-Process Geomnetry
Passes 10 Invalidate Solutions
Percert R... 30
=res Export ¥
Deltta 5 0.0z
Solution Fr... 20 £ Profile..
Basis Order | Mixed Order Convergence..,
Max Refin... 1000000 Matrix Data...
Use Max ... [ Mesh Statistics...
Solver Type |Direct Solve
View Mesh Feedback...
Metwork Data Explorer
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2. Select Plot.

B Solutions: microstrip_example - EMDesign —

Simulation: |5Etulﬂ j

Design |L1='E|Emi|' LZ2="86.4mil' Li="14.4mil" 5="4.8mil" W="4.8mil"
Profile Convergence | Matrix Data | Mesh Statistcs |

Number of Passes 1.0

Completed NfA
Maximum 10 -

Minimum 1 7

Max Mag. Delta 5
Target 0.02
Current NjA

View: { Table * Plot

x: ‘F'ass Mumber j -

Max Mag. Delta 5

Y ‘Max Mag. Delta 5 j

01 T T T T

Pass Mumber

Close

3. Click Close.
Continue to Plotting the HFSS Mesh.

Plotting the HFSS Mesh

Complete these steps to plot and view a mesh of the HFSS Setup solution.

1. From the Project Manager window, right-click Field Overlays and select Plot Mesh to
open the Create Mesh Plot window.
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Project Manager o =
E|-- microstrip_example*
C-é EMDesignl*
@ Circuit Elements
@ Boundaries
E;|-- Excitations
=98k Analysis
*"}5‘; Cosim Options (HFSS)
jﬂ PlanarEMSetupl

-4 Setupl
!-'I Design Verification
l@ Optimetrics
----- Results
----- wa
..... Radiation Plot Fields ¥
m-( Definitions Plot PEM Fields
Plot DC Fields
Plot DiC Thermal Fields
Plot Mesh...
Tm  Modify Plots...
Mg  Modify Plot Attributes...
[ Set Context To Active Window...
Properties

k2

Animate...

Bl Set Plot Defaults...
d3  Open..

é Save As...

¥a  Delete Plot...

J*  Calculator..,
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2. Underthe Nets and Layers tab, check the Trace and Sub1 boxes to only plot the mesh

on those layers.

Create Mesh Plot
Name:;

Design Name:
Context

Solution:

Field Type:

Mets and Layers ‘

Meshi

EMDesign1

‘Setum : Last Adaptive j

Fields K

A
B
5
v
= |Trace v
st v
Bco B

[ Show nets selected

Met filter:

Done

Cancel

3. Click Done to close the Create Mesh Plot window and display the mesh for the Setup1 :
Last Adaptive solution in the Layout Editor.
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Note:

To change a mesh, from the Project Manager window, expand Field Overlays
> MeshPlots. Then right-click the mesh (e.g., Mesh1) and select Reassign.

Project Manager o =
El"@ microstrip_example
L-4¥ EMDesignl
@ Circuit Elements
@ Boundaries
+-{F3] Excitations
-8 Analysis

e 4‘}.‘ Cosim Options (HFS5)
ZH PlanarEMSetupl
w1 S setupl

E"I Design Verification

l@ Optimetrics

E§|--- Results

[—]% Field Qverlays

Eﬁ MeshFlots
e
..... Radiation Renamne F2
-3 Definitions X Delete Delete
Modify Plot...
Set Context To Active Window
Export Plot...
e Animate...
Properties
Plot Visibility
Mame Walue Reassign
Name Mesh1 Select Assignment
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4. From the Project Manager window, expand Field Overlays. Then right-click MeshPlots
and select Modify Attributes to open the MeshPlots window.

Project Manager o =
E--lm microstrip_example®
L-é EMDesign1*
@ Circuit Elements
@ Boundaries
E§|-- Excitations
-8 Analysis
E". Design Verification
@ Optimetrics
----- Results
[—]% Field Overlays
el veshPlots
e Meshi Rename F2

..... Radiation A Delete Delete
[-/_] Definitions

Modify Attributes...
Update Plots

Colorkey Visibility
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5. Either click+drag the Transparency scale marker or enter 60 in the field to improve the
visibility of the mesh lines (i.e., element edges).

[microstrip_sxample] EMDesignl -- MeshPlots >
Plot Meshil j Save as default
Scale factor oo e Ij 100 s
Transparenw 1 1 1 1 1 1 !\I 1 1 1 1 E[I %

Mesh type
" Yire frame * Shaded v Add grid
Mesh color
Line NG
Filled [ Specify
v Surface only
Plot Mormal J
v Feal time mode | Close

6. Click Apply. Then click Close to return to the Layout Editor.

7. Fromthe Layout Editor, Zoom, Rotate, or Pan using the standard Layout Editor con-
trols.
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Getting Started with HFSS 3D Layout: Microstrip Filter

8. From the Project Manager window, right-click the mesh (e.g., Mesh1) and select Plot
Visibility to remove the adjacent check mark and hide the mesh.

Project Manager

E--@ microstrip_example
L4 EMDesign1

Circuit Elements

@ Boundaries

[#-{53] Excitations

= Analysis

ZH PlanarEMSetup1
m- P Setupl

E". Design Verification

@ Optimetrics

E§|--- Results

[—]% Field Overlays
E@ MeshPlots
N
ﬂ 15urf
&P E Field

----- Radiation

E-IZ7 Definitions

...... %= Cosim Options (HFSS)

Export Plot...
Anirmate...
Properties
+~  Plot Visibility
Mame Walue Reassign
Name Mesh Select Assignment
L Sal dicn Setunl - | ast A

o=

Rename F2
Delete Delete
Medify Plot...

Set Context To Active Window

Continue to Creating the S-Parameter Plot.

Creating the S-Parameter Plot

Complete these steps to create an S-Parameter plot with four traces, two each, from the HFSS
and Planar EM analyse, then compare the result of the solution types.
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1. From the Results ribbon tab, select Standard Report > 2D to open the Report window.

v M A Br
| _/I ¥ ﬂ & e el

Fields Emission Solution letwio ]
* Report = Test Report~ Data Data Explorer | [B IM
bi ‘\/\F" [T A TR
= A [BIES BRI
CV EEE
2D Stacked Palar Data Table
) . -
S5 | ¥
==Y N >
Smith Chart 30 30 Rectangul... 30 Polar

S

3D Spherical 20 Contour Smith Contour

2. Ensure the following settings are selected:

* Fromthe Context area, Setup1 : Sweep1 is selected from the Solution drop-
down menu.

+ Sweep is selected from the Domain drop-down menu.
* Fromthe Trace tab, S Parameter is selected from the Category list.
« dB is selected from the Function list.
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3. Ctrl+click to select S(Port1,Port1) and S(Port1,Port2) from the Quantity list.

ES Report: microstrip_example - EMDesign1 - New Report - New Trace(s) >
R Trace l Families ] Families Display ]
Solution: Setupl : Sw 1
| =P SWEEp ﬂ Primary Sweep: |FFE'3I ﬂ |,a,|| J
Domain: S
| WEEP ﬂ X [+ Default |FI'EI:| J
B Range
¥ |dBI:S[PDrt1,PDrt1]I]I, dB(S(Port1,Port2)) Function. ..
Category: Quantity: ~ Function:
Variables S(Port1,Portl) <none ”
Cutput Variables 5(Port2,Portl) ang_deg
Eh_ = = ang_deg_val
Y Parameter S(Port1,Port2) ang_rad
7 Parameter 5{Port2,Port) arg
Group Delay cang_deg
Return Loss cang_deq_val
VSWR cang_rad
Gamma
Port Zo dB 10normalize
Passivity dB20normalize
dBc
dBm
dBu
irm
pdate Report mag
normalize
Iv Real time re p
Cutput Variables. .. | Options... | Mew Report | | Close

4. Click New Report and the following plot appears. However, do not close the Report win-

dow.
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Y1

S Parameter Plot 1

EMDesign1 ANSYS

2022 R2

7 — dB(5({Port1,Port1}))
o — Setup1 : Sweep1
4 — dB(S(Port1,Port2))
Setup1 : Sweep1
=10
-20 —
-30 —
-40 —
-50
-60 —
—65 T T T T I T T T T I T T T T I T T T T | T I T T T T | T T T I
31 56 8.1 10.6 131 156 181 206

Freq [GHz]
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5. From the Context area, select PlanarEMSetup1 : Sweep1from the Solution drop-down

menu.
Q Report: microstrip_example - EMDesign1 - 5 Pararneter Plot 1 - dB{3(Port1,Port1]) >
SR Trace l Families ] Families Display ]
Solution: .
Fl EMSetupl : Sw
| ANArETaEiip .r-.eepﬂ Primary Sweep: |FFE':I ﬂ | Al J
Domain: S
| WeEp ﬂ X [+ Default |FI'EI:| J
. Range
¥ ||:|B[5[F‘|:urt1,F‘|:|rt1]I]|, dB(5(Paort1,Part2)) Function...
Category: Quantity: * Function:
Variables S(Port1,Portl) <none P
Output Variables s(Port2,Portl) ang_ﬂeg |
Eh_ - = ang_deqg_va
Y Parameter S(Port1,Port2) ang_rad
Z Parameter 5(Port2,Port2) arg
Group Delay cang_deq
Return Loss cang_deg_val
VEWR cang_rad
Gamma
Port Zo dB 10normalize
Passivity dB20normalize
dBc
dBm
dBu
im
Update Report mag
normalize
v Real ime re
Cutput Variables. .. | Options. .. | Mew Report Apply Trace | Add Trace | Close

6. Click Add Trace.
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7. Click Close to view the new plot.

S Parameter Plot 1 EMDesignt ANSYS
2022 R2
= = = dB(S(Port1,Port1})
7] Setup1 - Sweep1
4 dB(S(Port1,Port2))
a Setup1 : Sweep1
-10 —
dB(S(Port1,Port1))_1
) PlanarEMSetup1 - Sweep1
4 — dB(S{Port1,Port2))_1
_ PlanarEMSetup1 . Sweep1
=20
=30
> i
-40
=50 —
-60 —
—?U T T T 1T I T T T T I T T T T I T T T T | T T T T I T T T T I T T T T I T T 1T T
4 ] ] 10 12 14 16 18 20
Freq [GHz]

8. Click elsewhere in the View window to deselect the traces.
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9. Right-click within the View window and select Add Note to open the Add Note window.

Y1

-10

-20

S Parameter Plot 1

EMDesign1 ANSYS
2022 R2

4 Marker >
- Trace Characteristics ¥
— Add Mote...

- Add Limit Line >
] View »

Accumulate
— Edit ¥

Modify Report...
Update Report

Report Templates >
_| Export...
4 Import...

Copy Bitmap Image

Export Legend...

=={ = dB(S(Port1,Port1))
Setup1 : Sweep1

dB(5(Port1,Port2))
Setup1 : Sweep1

— dB(3(Port1 Port1))_1
PlanarEMSetup1 : Sweep1

= dB(S(Port1,Port2))_1
PlanarEMSetup1 : Sweep1

4 G 8 10 12
Freq [GHZ]
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Add Mote >

Maote text:

| Cancel

10. Enter the following note in the Add Note field:
e Type HFSS and Planar EM and press Enter.
* Type Results Comparison.

Add Mote >

Maote text:

HF55 and Planar EM
Results Comparison|

Ok | Cancel
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11. Click OK to close the Add Note window and add the note to the plot.

S Parameter Plot 1 EMDesignt ANSYS
2022 R2
0 = === = dB(S(Port1,Port1))
7] Setup1 : Sweep1
4 dB{S({Port1,Port2))
i Setup1 : Sweep1
=10 —
— dB(3%(Port1,Port1))_1
) PlanarEMSetup1 : Sweep
— = dB(Z(Port1,Port2))_1
i PlanarEMSetup1 : Sweep1
-20 —
N HFSZ and Planar EM
) Results Comparison
-30 —
= i
-40 —
-50
-60 —
—?U T T T T I T T T T I T T T T I T T T T | T T T T I T T T T I T T T T I T T T T
4 B 2 10 12 14 16 18 20
Freq [GHz]
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12. Drag the note and legend to a desirable location.

S Parameter Plot 1 EMDesignt ANSYS
2022 R2
0= ==y = dB(S(Port1,Port1))
7] Setup1 : Sweep1
4 dB(Z(Port1,Port2))
i Setup1 : Sweep1
-10 —
= dB(3(Port1,Port1))_1
) PlanarEMSetup1 : Sweep
— = dB(3(Port1,Port2))_1
i PlanarEMSetup1 : Sweep1
-20 7 T 1
N HFSS and Planar EM
T Results Comparison =
-30
= i
-40 —
-50
-60 —
—?U T T T T I T T T T I T T T T I T T T T | T T T T I T T T T I T T T T I T T T T
4 B 8 10 12 14 16 18 20
Freq [GHz]
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Note:

Both solutions demonstrate the bandstop behavior over the range of about 10 to 17
GHz. The only significant difference is in the magnitude of the three minimal points
along the traces (at 8.75, 12.5, and 15.2 GHz).

Continue to Adding and Analyzing a Discrete Sweep.

Adding and Analyzing a Discrete Sweep

In HFSS 3D Layout designs, surface current results are only available for the last pass of an
adaptive mesh or for discrete sweeps. Before viewing surface current results from the con-
ducting layers, follow these steps to define a discrete sweep with results at two frequencies (one
at a low pass-through frequency and one in the middle of the bandstop range) under the Planar
EM analysis setup.

1. From the Project Manager window, right-click the Planar EM analysis setup (i.e.,
PlanarEMSetup1) and select Add Frequency Sweep to open the Add Frequency
Sweep window.
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Project Manager X
£}-é EMDesignl* ~

@ Circuit Elements

@ Boundaries

- [E9] Exditations

=48 Analysis

...... %= Cosim Options (HFSS)

EZH PlanarEMSetup

E fofase Sweepl Cut Ctrl+
Eﬁ Setupl 23 Co py Ctrl+C
b IH Sweepl Paste Ctrl+W
..qell Design Verification
{8 Optimetrics Rename F2
[_] Results 2 Delete Delete
=B s Parameter|
- dB(S(Port1,f Properties...
..... i dB(S(Port1,f Disable Setup

- dB(SPortLf

e Add Frequency Sweep...
L. dB(S(Portl,f

[—]% Field Overlays Validate

- MeshPlots

] meshPlo &y Analyze F10
----- Radiation

Subrmit Job...
Revert to Initial Mesh

E-123 Definitions

Properties Pre-Process Geometry H
Mame | Value | Invalidate Solutions
Setup PlanarEMSetup1
Enable v Bxport ’
Saolver FlanarEM £ Profile...
Solution Fr... |20 ( Convergence...

[S] Matrix Data...
View Mesh Feedback...

Metwork Data Explorer

2. From the Edit Frequency Sweep window, do the following:

Select Discrete from the Sweep Type drop-down menu.

From the Frequency Sweeps table, select Single Point from the Distribution
drop-down menu.

Enter 4 (GHz) in the Start field.
Click Add Below.
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¢ Inthe new row, enter 14 (GHz) in the Start column.
+ From the Options area, check the Generate surface current box.

Edit Frequency Sweep *

Edit Frequency Sweep l

Sweep Name: |Sweep2 [+ Enabled

Sweep Type: | Discrate j

Freguency Sweeps [2 points defined]

Distribution | sttt | End
1 |Single Point 4GHz
2 |Single Point 14GHz

Preview ... |

Time Domain Calculation... |

Options

¥ Generate suface cument

QK | Cancel

3. Click OK to add the discrete sweep and close the Edit Frequency Sweep window.
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4. From the Project Manager window, expand PlanarEMSetup1 and right-click the chosen
sweep (e.g., Sweep2). Then select Analyze.

Project Manager

E--lm microstrip_example®
L} EMDesign1*

@ Circuit Elements

@ Boundaries

E§|-- Excitations

&5 Analysis

-z PlanarEMSetupi
5 IH Sweepl

Eﬁ Setupl

E"I Design Verificatic
l@ Optimetrics
=1-F%] Results b
E@ S Parameh
- dB(S(Por
. dB(s(Por
. dB(S(Por
...+ dB(s(Por

% Cosim Options (HFS5)

Cut

vbar Sweepl | 2y Copy

Rename

Delete

Properties...
Analyze
Disable Sweep Analysis

Invalidate Solution

i

3
A

t
=

Ctrl+ X
Ctrl+C

F2
Delete

E% Field QOverlays

; >
- MeshPlots rELE

Continue to Creating and Animating the Current Overlay.

Creating and Animating the Current Overlay

Complete these steps to create and animate the current overlay.

1. From the Window menu, select Layout (i.e., 1 microstrip_example - EMDesign1 - Lay-
out) to return to the Layout Editor.
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Getting Started with HFSS 3D Layout: Microstrip Filter

Window Help
Mew Window
Cascade Ctrl+0
Tile Herizontally Ctrl+1
Tile Vertically Ctrl+2

Arrange lcons

Close All

1 microstrip_example - EMDesign - Layout
~ 2 microstrip_example - EMDesign1 - 5 Parameter Plot 1
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Getting Started with HFSS 3D Layout: Microstrip Filter

2. From the Project Manager window, right-click Field Overlays and select Plot PEM
Fields > Mag_Surfaced to open the Create Field Plot window.

Project Manager

@ Circuit Elements
@ Boundaries

- [E3] Excitationz
=98k Analysis

~br Sweepl

E SWEEFIE
-4 Setupl

..qoll Design verification
{8 Optimetrics
=¥ Results

SR YFicld Overlays
=B MeshPlots
..... ? Radiation

@27 Definitions

Properties

m
LE

=
¥

W OO W

e

E|2E] PlanarEmMSetupl

o ox

]

------ r"?ga Cosim Options (HFSS)

=B 5 Parameter Plot 1
..... # dB(S(Portl,Port1))
..... # dB(S(Porti,Port2))
. dB(s(Porty,Port1))_1
... dB(5(Port1,Port2))_1

Plot Fields

Plot PEM Fields

Plot DC Fields

Plot DC Thermal Fields

Plot Mesh...

Modify Plots...
Medify Plot Attributes...

Set Context To Active Window...
Animate...
Set Plot Defaults...

Open...

Save As...
Delete Plot...

Calculator...

Surfacel
Mag_Surfacel

Radiation Field...

Mamed Expressicn...

Marker

3. Fromthe Create Field Plot window, ensure the following settings were selected by

default:
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Getting Started with HFSS 3D Layout: Microstrip Filter

* PlanarEMSetup1 : Sweep2 is selected from the Solution drop-down menu.
* 4GHz s selected from the Freq drop-down menu in the Intrinsic Variables area.
+ Mag_SurfacelJ is selected from the Quantity list.
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Getting Started with HFSS 3D Layout: Microstrip Filter

4. Underthe Nets and Layers tab, check the Trace and GND boxes.

Create Field Plot

[~ Specify Name ‘Mag_SurfaceJ]

Fields Calculator ... ‘

[ Specify Folder |.j Surf

Design: EMDesign1
Context

J Category: |Standard -

Quantity

SurfacedJ

| Mag Surface |
Solution: |F"IanarEMSetup1 :Sweej LN B

Field Type: |PEM Fields

Intrinsic Variables

El

Freq |4GHz

B

Phase lm

Save As Default ‘

-l

[ Plot on surface only

Nets and Layers
A
B
=
&
c
v
B <nodayer> [
2
=

[ Show nets selected

Met filter:

Done Cancel
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Getting Started with HFSS 3D Layout: Microstrip Filter

5. Click Done to close the Create Field Plot window and view the J Surf plot from the Lay-
out Editor.

6. Double-click the J Surf [A/m] plot legend to access the plot settings.

J Surf

[A/m]

Max: 302.20
30220

- 120.31
47 90
19.07
7.59
3.02
1.20
0.48
0.19

l 0.08
0.03

Min: 0.00
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Getting Started with HFSS 3D Layout: Microstrip Filter

7. Navigate to the Scale tab.

[rnicrostrip_example] EMDesign? -- ) Surf

Colormap Scale Markerfﬂ.lmw] Flots ]

Mum. Division |10 Save as default
+ Mo Min: | 0.000
" lse Limits Max:
(" Specify Values |

| dB Units | A_per_m -

* linear " Log
Auto Scale Options

[ Limit Max/Min precisionto |4 vl digits

MNumber Format

Type: | g tomatic j Width: |—

Precision: |3

v Real time mode

Close

8. Ensure 10 is entered in the Num. Division field.
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9. Make the following changes:
» Select Log for a logarithmic scale.
* From the Number Format area, select Decimal from the Type drop-down menu.
¢ Enter 2 in the Precision field.

[rnicrostrip_example] EMDesign? -- ) Surf x

Colormap Scale Markerﬂ-‘-rmw] Flots ]

Mum. Division |10 Save as default
+ Mo Min: | 0.020
" Use Limits Max: 302 202
(" Specify Values |

| dB Units | A_per_m -

" Linear {* Log
Auto Scale Options

[v Limit Max/Min precisionto |4 vl digits

MNumber Format

Tyre: | Decimal j Width: |,1

Precision: |2

¥ Real time mode Apply Close
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Getting Started with HFSS 3D Layout: Microstrip Filter

10. Click Apply to save changes. Then click Close to return to the J Surf plot at the Layout
Editor.

11. From the Layout Editor, Zoom, Rotate, or Pan using the standard Layout Editor con-
trols.
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J Surf
[A/m]
Max: 302.20
302.20
. 12031
47.90
19.07
7.59
3.02
1.20
0.48
0.19
0.08
0.03
Min:  0.00
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Getting Started with HFSS 3D Layout: Microstrip Filter

12. From the Project Manager window, expand J Surf. Then right-click Mag_SurfaceJ1 and
select Modify Plot to open the Modify Field Plot window.

Project Manager o =
EZH PlanarEMSetup1 ~ | J Surf

----- IH Sweepl [A.fm]

b Sweep2
e ;mp“f‘fp Max: 52515

______ E S'.I‘\.'EED 1 525. 1 5
I-Pl Design Verification
@ Optimetrics 209.06
=-FF] Results 83.23
=B 5 Parameter Plot 1
3 ¢ 33.13
bt dB(S(Port1,Port1))
-+ dB(S(Port1,Port2)) 13.19
... dB(5(Port1,Port1))_1
Lo dB(S(Portl,Port2))_1 025
E—:lﬁ Field Overlays 2.09
=B MeshPlots
- le.dx Meshl 083
=P 15urf 0.33
E|! E Field Rename F2
- Mag_E1 K Delete Delete
..... Radiation
-[_1] Definitions Modify Plot...

Set Context To Active Window

1

Properties
Export Plot...

Mame | Value L
Mame Mag_Surfaced1
Solution FlanarEMSetupi... »  Plot Visibility
Phase 0 deg Reassign

Animate...

Freq 14 GH: Select Assignment
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13. Select 14GHz from the Freq drop-down menu in the Intrinsic Variables area.

Modify Field Plot
I Specify Name ‘MHQ_SUMCE“ Fields Calculator ... ‘
[ Specify Folder |,J Surf J Category: m
Design: EMDesignl Quantity
Context SurfaceJ

i Mag Surface |
Solution: |PIanarEMSeIup1 :Sweej Mag Surface.)

Field Type: |PEM Fields -]

Intrinsic Variables

Freq v
Phase lm j

Save As Default ‘ [

Apply ‘ Done Cancel
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Getting Started with HFSS 3D Layout: Microstrip Filter

14. Click Apply. Then click Done to close the window and return to the Layout Editor.

J Surf
[A/m]
Max: 525.15
52515
. 209.06
8323
3313
13.19
525
209
0.83
0.33
0.13
0.05
Min: 0.00
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Getting Started with HFSS 3D Layout: Microstrip Filter

15. From the Project Manager window, right-click Mag_SurfaceJ1 and select Animate to

16.

open the Create Animation Setup window.

Project Manager o x
E|ZH PlanarEMsetup1 ~ [ |J Surf
----- ps Sweeni [A/m]
i ille.. Sweep2
Eﬁ I:S:mm Max: 525.15
s Sweepl 52515
m-il Design Verification
@ Optimetrics 209.06
[—] Results 83.23
=B 5 Parameter Plot 1 1313

..... M dB(S(Porti,Porti))
..... # dB(s(Port1,Port2)) 13.19
-7 dB(5(Port1,Port1))_1

...} dB(s(PortL,Port2))_1 9.2
[—]% Field Overlays 209
=-EH MeshPlots
0.83
P <, Meshl
=P 15urf 033
EE E Field Rename F2
o Mag_E1 2 Delete Delete
----- Radiation
=23 Definitions Madify Plot...
Set Context To Active Window
Properties
Export Plot...
Mame | Value Lr Animate...
Mame Mag_Surfaced1
Solution PlanarEMSetup... +  Plot Visibility
Phase 0 deg Reaszign
Freq 14 GHz Select Aczignment

From the Create Animation Setup window, ensure the following settings were selected
by default:

Single variable and Phase are selected from the drop-down menus.

Odeg is entered in the Start field.

170deg is entered in the Stop field.

17 is entered in the Steps field.
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Create Animation Setup

Name: |Animatinn1| Description:

Swept Varable(s) l Design Poirt |

|Single variable j |F‘hase

Start: |Dc|eg

Stop:  |170deg

Steps:

1] 4 Cancel

17. Click OK to close the Create Animation Setup window, open an animation control panel,
and start the animation in the Layout Editor.

Analysis and Post-Processing 2-56
Ansys Electromagnetics Suite 2024 R2 - © ANSYS, Inc. All rights reserved. - Contains proprietary and confidential

information of ANSYS, Inc. and its subsidiaries and affiliates.



Getting Started with HFSS 3D Layout: Microstrip Filter

Animation: Animaticn — >

L

< ali=] p]| >

Speed
Frame: 10, Phase = 90deq Export...
Close
Label:
Background: Font v Show

18. Use the animation controls to reverse, stop, and change the speed of the animation,
among other settings.

19. From the animation control panel, click Close to end the animation.
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Getting Started with HFSS 3D Layout: Microstrip Filter

20. Before continuing, navigate to the Project Manager window. Then right-click Mag_Sur-
faceJ1 and select Plot Visibility to remove the adjacent check mark and hide the overlay.

Project Manager o x
ElZH PlanarEMSetupl ~ { |J Surf
P b fae Sweepl [A/m]
Pl Sweep2
EI}? I.S_eb.lpl Max: 52515
IH Sweepl 52515
E". Design Verification
l@ Optimetrics 209.06

_:|... Results 83.23
=B 5 Parameter Plot 1
3 ¢ 3313
i dB(S(Portl,Port1))
.7+ dB(5(Port1,Port2)) 13.19
:w dB(5(Port1,Part1))_1
L dB(S(Port1,Port2))_1 229
_]ﬁ Field Overlays 2.09
=B MeshPlots
. e Meshi 083
- 1 5urf 033
=B EField Rename F2
: Mag_E1
..... Radiation
[#1-[_1 Definitions Meodify Plot...

Il

il

K Delete Delete

Set Context To Active Window

Properties
Export Plot...

Mame | Walue Lr

Animate...
MName Mag_Surfacel1

Solution PlanarEMSetup1... +  Plot Visibility
Phasze 0 deg Reassign

Freq 14 GHz Select Assignment

ol i~ —

Continue to Creating and Animating an E Field Overlay.

Creating and Animating an E Field Overlay

Complete these steps to create and animate the an E Field overlay.

1. From the Project Manager window, right-click Field Overlays and select Plot Fields > E
> Mag_E to open the Create Field Plot window.
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Project Manager o x
E--@ microstrip_example_finished*
-4 EMDesign1*
@ Circuit Elements
@ Boundaries
[§|-- Exditations
=38 Analysis
r"?'.*, Cosim Qptions (HFSS)
Ejﬂ PlanarEMSetup1
o Sweept
- b Sweep2
- fP Setupl
E"I Design Verification
@ Optimetrics
[§|--- Results

- T

[ MestPlots ~ Plot Fields » > Magf
- B 1 5urf Plot PEM Fields > H > ComplexMag_E
..... Radiati
. ‘: aen Plot DC Fields J | VecorE
-] Definitions
Plot DC Thermal Fields Other »
Plot Mesh... Radiation Field...
Ty Modify Plots... Mamed Expression...
R
Propedies g Modify Plot Attributes... Marker ,
Set Context To Active Window...
]" Animate...
®%  Set Plot Defaults..
é Open...
23 Save As..
% Delete Plot..
J*  Calculator...

2. From the Create Field Plot window, ensure the following settings were selected by
default:

+ Setup1 : Last Adaptive is selected from the Solution drop-down menu.
* 0deg is selected from the Phase drop-down menu in the Intrinsic Variables area.
* Mag_E is selected from the Quantity list.
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3. Underthe Nets and Layers tab, check the Trace and GND boxes.

[~ Specify Name ‘MEQ_H Fields Calculator ... ‘
i
| [ Specify Folder |E Field J Category: |Standard -
|
i Design: EMDesign1 Quantity
| Comtext
' Solution: |Setup1 : Last Adaptive j EECTE:EEMW—E
l Mag_l—T
Field Type: |Fields o] | [somplexMag N
| Mag_J_surI
Intrinsic Yariables ComplexMag_Jsurf
Vector_Jsurf
Freq |20GHz - Mag_Jval

| ComplexMag_Jvol
Phase m o Vector_Jvol
Vector_RealPoynting
Surface_Loss Density
Volume_Loss_Density

Lo |

Temperature
Save As Default ‘ [ Plot on surface only
Nets and Layers
|
A
| 8
5
v
~
2
=
[ Show nets selected
Met filter:
Done Cancel
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Getting Started with HFSS 3D Layout: Microstrip Filter

4. Click Done to close the Create Field Plot window and view the E Field plot from the Lay-
out Editor.

E Field [V/m]
Max: 18307.889
19000
. 17100
15200
13300
11400
9500
7600
5700
3800
I 1800
0
Min:  0.056

L.
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5. Double-click the E Field [V/m] plot legend to access the plot settings.
6. Navigate to the Scale tab.

[microstrip_example] EMDesign -- E Field >

Colormap Scale Markerh’-‘-rmw] Plats ]

Mum. Division |10 Save as default

* Ao Min: 0.056

(" Use Limits Max:

" Specify Values |

[ dB Units |V _per meter =

i+ linear " Log
Auto Scale Options

[ Limit Max/Min precisionto |4 vl digits

Mumber Format

Type: | g tomatic j Width: |g

Precision: |3

¥ Real time mode Close

7. Ensure 10 is entered in the Num. Division field.
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8. Make the following changes:
» Select Log for a logarithmic scale.
* From the Number Format area, select Decimal from the Type drop-down menu.
¢ Enter 2 in the Precision field.

[microstrip_example] EMDesign -- E Field x

Colormap Scale Markerﬂ-‘-rmw] Flots ]

Mum. Division |10 Save as default

+ Mo Min: 0.056

" lse Limits Max:

(" Specify Values |

| dB Units |V _per_meter -

" Linear {* Log
Auto Scale Options

[ Limit Max/Min precisionto |4 vl digits

MNumber Format

Tyre: | Decimal j Width: |5.

Precision: |2

¥ Real time mode Apply Close
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9. Click Apply.
10. Click Close to return to the E Field plot at the Layout Editor.

11. From the Layout Editor, Zoom, Rotate, or Pan using the standard Layout Editor con-
trols.
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E Field [Vim]

Max: 18307.89

18307.89
I 514596
1446.42

406.56
11427
3212
9.03
254
0.7
0.20
0.06

Min:  0.06
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12. From the Project Manager window, right-click Mag_E1 and select Animate to open the
Select Animation window.

Project Manager R x
El-'@ microstrip_example® E Field WFFI"I]
-&¥ EMDesign1* Max: 183078
@ Circuit Elements
@ Boundaries 18307.8
- [E9] Exditations 5145 .94
988 Analysis y
..qoll Desian verification 1446.44
@ Optimetrics 406.56
#-FF] Results
[_]% Field Overlays 14.21
=B MeshPlots 3212
. fon Meshl
- 15urf 9.03
=P E Field 254
-
..... Radiation Rename F2
[-Z3 Definitions 3 Delete Delete
Meodify Plot...
Set Context To Active Window
Export Plot..,
[T T Anirnate...
Properties
+  Plot Visibility
Mame Walue -
Reassign
Mame Mag_E1 i
Select Assignment
Solution Setup1 : Last Ac

13. Click OK to select the only available option (i.e., Animation1 (Swept variable Phase)),
which was defined in the previous step. The Select Animation window closes, an anim-
ation control panel opens, and the animation begins in the Layout Editor.
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B | Select Animation >

Animation] [Swept variable Phase New...

Edit...

Delete

1] .4 Cancel

Anirmation: Animaticn — >

Speed
Frame: 10, Phase = 90deg Export...
Close
Label:
Background: Font v Show

14. Use the animation controls to reverse, stop, and change the speed of the animation,
among other settings.

15. From the animation control panel, click Close to end the animation.
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16. From the Project Manager window, right-click Mag_E1 and select Plot Visibility to
remove the check mark and hide the mesh.

Project Manager o =
- {B3] Excitations ~ i | E Field [Vim]
e 88 Analysi Max: 18307
m-'l Design Verification
l@ Optimetrics 18307 .9
e8] Results 5145 9§
- Wiy Field Overlays
EE MeshPlots 1446 4]
. Mesh1 406 56
= 1 5urf
;E E Field 114.27
Y 22 12
----- ? Radiation Rename F2
Esl-(1 Definitions . Delete Delete
Properties Meodify Plot...
Set Context To Active Window
Mame Value
Mame Mag_E1 Hnl
Solution Setup1 : Last A Animate...
Phase 1] —
Freq 20 +  Plot Visibility
Surface S... [ IR
Select Assignment

Continue to Optional Challenge Exercise.

Optional Challenge Exercise: Experimenting With Para-
meterization

Since the geometry of this model is parameterized, experiment with how easy it is to alter the
geometry and reanalyze the results. Parameterization is a convenient way to perform analyses
to see the effects of different design variations. Complete these steps to locate and edit the
design variables, as chosen.
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1.

From HFSS 3D Layout, select Design Properties to open the Properties window.

HF55 30 Layout = Tools

0 i & o

Design Settings...
Add Subcircuit

Port Excitations...
Differential Pairs
Reorder Matrix...

Solution Setup

Optimetrics Analysis
HF55 Extents...

List...

Validation Check...
Geometry Check...
Edit Motes...
Analyze

Tune...

Submit Job...

Results

Layout Editor
Schematic

Estimate...

Close Editors

Window

Convert Geometry to Vias...

Select In Layout
Set Temperature

Design Properties...

Design Passed Parameters...

Design Datasets...

Toolkit

Help

F10
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2. Navigate to the Local Variables tab.

Properties: microstrip_example - EMDesign1

Parameter Defaults  Local Variables \ General l

* Vaue (" Optimization / Design of Experiments (" Tuning (" Sensitivity (" Statistics
Name ‘ Value ‘ Uit ‘ Evaluated Value Description | Read-only | Hidden | Sweep |

L1 56 il 36mil [ [ v

W 48 il 4 Bmil [ [ M

3 48 il 4 Bmil [ [ v

L2 86.4 il 86 4mil [ [ M

Li 144 il 14 4mil [ [ v

¥ Show Hidden

Add... Add Amay... Edi ... Bemove ™ Convert To Parameter |

oK | Cancel |

3. The Local Variables tab contains the variables that can be defined by the user, listed in
the order in which they are defined. Enter a different number in the Value fields to alter the
dimensions of the model, as chosen.

Warning:

Do not to make excessive adjustments to the variables. The ground plane is
drawn at a fixed size and the trace objects must remain in the perimeter of the
ground plane.

4. Click Apply to update the model in the Layout Editor.
5. Click OK to close the Properties window.
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6. From the Project Manager window, right-click Analysis and select Analyze to rerun all
analysis setups of the altered model.

Project Manager o o
=] microstrip_example* E Field [Vh

= EMDesign1* Max: 18307
Circuit Elements

@ Boundaries - 18307
- [E3] Excitations 5145,
m-’l Design \ Paste Chrl+

l@ Optimet

—_ 1 - »
53] Resuilts Add HF55 Solution Setup
EI% Figld Ov Add HF55 Custom Setup ...
EE Mes B Add Planar EM Solution Setup ...

""" < L] Add Slwave Solution Setup ...
e-B I5U RS Add Siwave DCIR Solution Setup ..
Eﬂjo:“ E Add EMI Scanner Setup ...
..... ? Radiatio Add DDR Wizard Setup ...
(-] Definitions Add Nexxim Solution Setup... »

Add Mexxim Selution Options ..

& Analyze F10
Generate Mesh

Invalidate Solutions

Browse Solutions...

Properties )
Clean Up Sclutions...

Import Solution...

##

Update Menu

7. Observe any changes in the S-parameter plot once the solution is finished.

Note:

The user can also automate the selection of design property values to achieve targeted
results. For more information, search for "optimization" or "design of experiments" in
the Help.

Congratulations, the HFSS 3D Layout microstrip filter getting started guide is complete.
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